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VOTATOR PROCESSING APPARATUS 
cools and extrudes wide variety of materials in different forms 


@ Perfect product uniformity and maximum efficiency can be realized by 
continuous cooling and extrusion with VOTATOR Extrusion Apparatus, 
in a closed-system operation. 

Viscous materials can be cooled to predetermined temperatures. The 
cooled materials are continuously extruded in desired shapes, such as noodles 
less than 14,” in diameter, pellets, or in blocks as large as 12” by 2”. 
The equipment is highly flexible, and will extrude crystalline or amorphous 
materials varying widely in viscosity, in melting point and in setting point. 

Typical products now being continuously cooled and extruded with 
VOTATOR Heat-transfer Apparatus include waxes, gelatins, glues, greases, 
and stearic acid.With this equipment, substantial labor savings are realized, 
product handling is held to a minimum, and cooling is accomplished very 
quickly. Since the operation is completely automatic, quality control is exact. 

Investigate the advantages of VOTATOR Heat-transfer Apparatus for 
heating, crystallizing, controlling heat of reaction, emulsification, and 
sulfonation. Write today for booklet describing various continuous process- 


ing systems. The Girdler Company, Votator Division, Louisville 1, Kentucky. 


*VOTATOR.- Trade Mark Reg. U. $. Pat. Of 


GIRDLER DESIGNS processes and plants 
GIRDLER BUILDS processing plants 
GIRDLER MANUFACTURES processing apparatus 


VOTATOR DIVISION: 
Complete Edible Oil Plants; 
Continuous Processing Apparatus for... 


Chemicals Shaving Cream Shortening 
Lubricating Grease Strained Food Bakery Ingredients 


Waxes Salad Dressing Catiliitliadins 
Resins Soup 


Paper Coating Margarine Citrus Concentrates 
Textile Size Lard And other Products 


the GERDLER Compoxy. 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


VOTATOR DIVISION 


VOTATOR DIVISION: New York, Atlanta, Chicago, San Francisco * GAS PROCESSES DIVISION: New York, Tulsa, San Francisco 
in Canada: Girdler Corporation of Canada, Limited 





GUIDED TOUR 


Eyes on Pollution Control 


There’s no doubt about it: Federal, 
state and municipal regulations on 
atmospheric pollution are tightening 
up. They'll tighten up more—and 
faster—in the years ahead. 

Smart chemical enginéers, antici- 
pating this pressure to “clean up,” 
are making plans well in advance. But 
in looking for the best and most eco- 
nomical methods, they are often 
stymied by a dearth of up-to-date and 
factual information on performance 
and costs. 

For this reason, and because we 
know it fills a need, we're especially 
proud of this issue’s comprehensive 
report on entrainment separators and 
how they work. 

To top off this report, next month 
we'll bring you a down-to-earth, dol- 
lars-and-cents roundup on the cost of 
dust removal equipment—filters, scrub- 
bers, cyclones, precipitators and all the 
rest. 

Watch for next month’s feature ar- 
ticle pinpointing the cost and per- 
formance of dust collectors. Add it to 
your “equipment costs” file. 


- » « Yes, you'll be hearing more about 


liquid entrainment separators. 


Everywhere . . . in petroleum refineries 

. in organic chemical (including petro- 
chemical) operations . . . wherever an en- 
trained liquid could — and should — be 
separated from its carrier gas. 

In this exclusive 24-page report, General 
Aniline’s Charles Montross tells why you'll 
hear more about this new field, gives a com- 
prehensive analysis of the types, design and 


performance of equipment. It’s a pioneer. 


ws 


How you can use draft tubes. 

They’re simple, don’t cost much. Yet they 
can hike your mixing efficiency, cut down 
your mixer design problems. Author Weber 
tells why and how (Feature Article). 
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More on exchanger design, costs. 
Your two favorite heat exchanger authors 
come back to bring more of their exclusive 


know-how. Frank Rubin has new data on 
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the cost of special-design exchangers, C. H. CHEMENTATOR 


Gilmour opens up another bagful of those 
WHAT'S HAPPENING IN CHEMICAL ENGINEERING 


Self Reliance Pays Off 

. Splits Starch Continuously 

Now Silica Brick by Pushbutton 
Air Tubes Dispatch Test Samples............ 124 
Coking Goes Continuous 
How to do the Near Impossible with Glass 
charges can have a telling effect on your Conveyor Speeds Ceramic Coating 
process economics. Author Schweyer makes Celanese Ships Vinyl Acetate 
New Safety Charts Available............... 146 


Millions Spent for Cleanliness 
what to do about it (Feature Article). Probing Deeper Into Atoms 


famous shortcuts (Feature Articles). 


Don’t let inventories trick you! 


They can. For storage and _ interest 


a keen anaiysis of this knotty problem and 


os PRO AND CON 


New trends you should watch FEATURE ARTICLES 


. . Why Not Use Draft Tybes? 
How coking goes continuous as two mov- tS ahs, 


ing-bed processes open up better yields for How Inventory Costs Affect Your Process 


: : Economics 
petroleum refiners . . . how novel ideas in a H. E. Schweyer 


phosphorus plant point the way to better Corrosion Testing for Your Plant 
Max F. Mueller and A. D. Laehder 


‘ : : Heat Exchanger Costs Today—IV 
of feet of glass tubing without a single Frank L. Rubin 


electric furnace design . . . how hundreds 


gasket proves what can be done in handling Shortcut to Heat Exchangers Design—IV 
C. H. Gilmour 


Watch Your Pump Safety Factors 
a network of pneumatic tubes .can lead Howard F. Rase 


dangerous and corrosive chemicals . . . how 


to faster, safer, ch lit trol 
oO taster, saier, Cc eaper quality contro PLANT NOTEBOOK 


(What's Happening). How to Meter When Liquids Contain Bubbles 210 
Leonard Steber 


= FEATURE REPORT 


Entrainment + aoa 
Rejoin GUIDED TOUR page 283 Charles F. Montross 
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RHEINHUETTE 


the supreme name in VALVES 
for hard-to-handle materials 


l 


RHEINHUETTE—Europe's foremost Pump and Valve Foundry—now offers 
American Industry the world's most complete range of Special and All- 
Purpose Precision Regulating Valves. No matter how simple or severe your 
corrosion problems are, RHEINHUETTE makes the right valve for it and 
makes it for a lifetime of dependable performance! All RHEINHUETTE 
valves ure made of corrosion resisting metals, such as: Chrome—Nickel— 
wm Moly —Cupro alloys, Special RH Silicon Irons, etc. and also valves lined 
5} with hard rubber or Antimonial Lead. Depending upon the metal specified, 
these valves can operate up to 600 Ib. p.s.i. and 300°C 
temperature. These are only a few of the real advantages 
enjoyed by thousands of RHEINHUETTE Valve users in every 
branch of Industry all over the globe. Let RHEINHUETTE 

show you the way to better control, smoother production . . 
lower costs! Write for information about any of the Valves 
described or about any special Valve you have in mind. 


OTHER RHEINHUETTE PRECISION VALVES: 
Globe © Angle * Gate * Check © Non-Return * Swing 
© Safety © Flush Bottom Tank © Ammonia * Pneumatic 
® Hydraulic © Motor * Standard © Water and Gas * General 


Purpose. 

RHEINHUETTE 

(Wiesbaden-Biebrich, Germany) 

CENTRIFUGAL PUMPS °« FITTINGS 








e 
AD: RP; 
RHESTA Z> 4 REGULATING VALVE 
FOR DUSTY GASES FOR ALL TYPES OF 
AND CONTAMINATED ACIDS AND ALKALIS 
LIQUIDS 


RHEFLA } 
FOR GAS, STEAM ¥ 
WATER, ACIDS 

ALKALIS 


SOLE U. $. REPRESENTATIVES 


NEUMANN & WELCHMAN 
37 Wall Street, New York 5, N. Y. * WHitehall 3-1718 + Cable: Neuwelch Ne 
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Heres your cup of cofiee ! 
Sea what Spray Drying Magic'can do for your Product 


Instant coffee, made fresh in your morning cup, is but one of 
many products made possible and profitable with spray drying 
“magic.” This chemical process for drying, as developed 

and perfected by Swenson, has given new form, wider markets 
and easier merchandising to a host of best sellers . . . pigments, 
pharmaceutical extracts, ceramic powders, malted milk and 
many chemicals. The list is getting longer every day. 

What about your own product ...can spray drying give it new 
worlds to conquer? You can find out by talking to Swenson 
now ... by getting all the facts on how important Swenson 
experience can be in your future plans for profits! 


SWENSON EVAPORATOR COMPANY 
15669 Lathrop Avenue, Harvey, Illinois 


Evaporators e« Spray Dryers + Crystallizers «+ Filters 


WHITING EQUIPMENT SERVES ALL INDUSTRIES 
eee inniiehiaiitaseasinsiaaiiaia 


Foundry Equipment Railroad Equipment 


Other Whiting products include: Trambeam Drehens Handling $ 
Chain H 4 the Trackmobile, Aviation Equipment, and Wibeal Working Mectieeryy 








: ‘ei shop fabrication 
of piping 


keeps costs down...quality up! 


When you specify piping fabricated in Grinnell shops, you 
are ALL to the good. 

Here’s why: -—— Included in the price (which is deter- 
mined in advance) are such items of expense as: 

*® Interpretive engineering 

© Shop sketches and planning 

© Procurement of materials 

© Heat, light, power, water, compressed air, expendable 

tools and supplies 
But Grinnell even goes further. Grinnell finances material 
inventories and payrolls for you; carries insurance; makes 
no charges for waste material or spoilage. 

On the production side, too, you benefit. Piping fabricated 
in Grinnell shops is done under ideal conditions, with 
modern equipment, by personnel qualified for each class of 
work, It is rigidly inspected and tested to meet customer’s 
specifications and all applicable codes. Before shipment, 
it is cleaned inside and outside and painted. It is squared 
to dimensional tolerances, so that sub-assemblies can be 
erected at the job site quickly and easily. 


You can count on it . .. Grinnell shop fabricated piping N iJ. 
guarantees maximum quality and economy. 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-te-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports ° Thermolier unit heaters * valves 
Grinnell-Sounders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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MARLEY 
= design features 


that mean 


& GUARANTEED 
[5 PERFORMANCE 


TT 
What cooling tower purchasers actually buy is 
ability to meet specific operating conditions. Sturdi- 
a “Se J ness of structure and mechanical excellence dictate 
PE Ta at wre ae ea ~ the life of the tower, but design alone affords the 
Nt ee ae | Bor inherent ability to provide the necessary heat dissi- 
he ae pation each process requires. That's why every 
ebeasatt f Marley cross-flow tower is guaranteed to deliver 
nh re ST. : design performance at all times, for only Marley 
oe ; et me} . cooling tower design incorporates such advanced 
wpe cal nee features as: 








EE 


errs 2m MORTISLOCKED FILLING 


This patented Marley filling breaks up the 
water at every six inches of fall and affords surface 
retention for longest air-water contact far greater 
than any other type filling. It achieves this top 
efficiency while offering absolute minimum ob- 
struction to air flow. Add it up: most frequent 
water break-up plus greatest surface air-water con- 
tact plus lowest static pressure . . . and you have 
peak performance. MortisLocked filling has no cor- 
rosive fasteners to rust or corrode. It can expand 
and contract freely without warping or sagging. 


TRIPLE-EFFECT DRIFT ELIMINATORS 


Originally designed by Marley, triple-effect 
drift eliminators can be used with true efficiency 
only in Marley cross-flow towers. Position in the 
tower is of utmost importance for this type elimi- 
nator. As an integral part of Marley design, it is 
placed to best advantage to eliminate the largest 
quantity of moisture from entrained air without 
creating undue pressure drop. Marley cross-flow 
design utilizes 20 per cent greater eliminator area 
with resultant economy in draft loss and min- 
imized drift. 


The Marley 
Company 


nett KANSAS CITY, MISSOURI 
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Neoprene Latex Clothing 





HERE’S 
“Strength without Buk”, PROTECTION 


901 COAT — % length 
(44”) all sizes. Two side pockets 
with an overlapping storm front 
and button fasteners. Standing 
corduroy-lined collar. No vent or 
slit in tail of coat. Long coats 50” 
— 54” are also available. 922 
Sou’wester type hats in all sizes. 


for Refinery and Oil Field Workers 
— against oils, greases, 
acids and alkalis? 


Made of Neoprene Latex, these AO garments are saturation- 
coated for long life. They won’t peel, blister or crack yet 
they’re lightweight, contain no heavy “loaders”. Highly 
flexible, they won’t stiffen in cold weather or become sticky 
in hot. They are easy to clean — tub ’em, scrub ’em or clean 
them with petroleum solvent — AO Neoprene Latex Clothing 
can take it. Illustrated and described are three of the nine 
garments in the line. -Yellow is the most popular color for 
safety, but black is also available on special order. 

In addition to the items illustrated, AO offers Coveralls, 
Police coats and All-weather Hoods, 


902 SUIT JACKET — Has button 
fasteners, storm front and corduro 
collar. 30” long from collar to tail. 
No seam in back. 


913 PANTS — Over-all bib type 
pants with cross-back suspender 
straps having bar fasteners that at- 
tach to two buttons at top of the 
bib. Safety fly front featuring an 
overlap which prevents entrance of 
oils or chemicals or other liquids. 
Waist type pants are also available. 


Your nearest AO Safety Products 
Representative can supply you 


look to AO for a 


SOUTHBRIDGE, MASSACHUSETTS © BRANCHES IN PRINCIPAL CITIES 
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YOUR COMPANY 
NAME GOES HERE 
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Pictured is your test and pilot plant for FILTRATION 


Are you making the most of it? 


The Bird Research and Development Center is located in South 
Walpole but it is just as ready to go to work for you as if it was right 
on your own grounds. It is equipped and staffed to give you the right 
answers on filtering performance and cost before you spend money 
on filters. Its findings will be unbiased because Bird builds a wide 
range of filtration equipment. Findings will be held in strictest 
confidence for you. 


These facilities also give you an opportunity to check your present 
filtering operations and see if they are as effective and economical as 
they should be. 


Why not take advantage of these superb test facilities whenever a solids- 
liquids separation problem arises, 


BIRD MACHINE COMPANY 
South Walpole... Massachusetts 


‘ 





Instant... Automatic Release 


of Excess Pressure with... 





Baker Rupture Discs 


In emergencies, Baker Rupture Discs act instantly and auto- 
matically to protect your equipment if the standard relief valve 
fails or operates too slowly. They have no small passages or 
moving parts to clog or corrode . . . Made of precious metals 
or, for some applications, of base metals coated with platinum, 
gold or silver on one or both sides, they are immune to corro- 
sion. Each is specifically designed to fit the conditions under 
which it must operate—to give constant protection indefinitely 
without attention or maintenance of any kind. 


~9 


Baker Rupture Discs are made in a wide range of sizes, guar- 
anteed to blow at any desired pressure within limits. Write 
Dept. R for detailed descriptions. Fast deliveries! 


113 ASTOR STREET, NEWARK 5, NEW JERSEY 
NEW YORK » SAN FRANCISCO + CHICAGO 
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USE THIS 6-POINT “‘TURN-KEY” SERVICE 


LINK-BELT offers unified responsibility for design, 
equipment and erection of complete, modern fertilizer plants 


MODERN LABORATORIES 
have both miniature and 
full-scale facilities —of- 
fer free testing service 
on a few pounds or full 
carloads of your mate- 
rial. Link-Belt will also 
lease equipment for 
work in your plant. 


PILOT PLANT 
and testing station, oper- 
ated in cooperation with 
a leading university, con- 
tinually works to find 
new ways to improve 
commercial fertilizer ... 
adapt laboratory proce- 
dures toplantconditions. 





ENGINEERING 
based on broad, practi- 
cal experience, assures 
better equipment that 
often permits use of 
lower cost ingredients, 
Other developments 
have reduced processing 
time, saved storage space. 


LINK-BELT EQUIPMENT 
includes dryers, coolers, 
granulating drums, dis- 
integrators, continuous 
mixers, ammoniators, 
roll crushers, all types 
of conveyors & elevators, 
vibrating screens, all 
types of chains & power 
transmission machinery, 


SKILLED ERECTION CREWS 
When you rely on Link- 
Belt as a single source, 
Link-Belt accepts re- 
sponsibility for placing 
your plant in full oper- 
ating readiness. We will 
also supervise modern- 
izing existing plants. 


SATISFACTORY PERFORM- 5 pel ; 
ancican be furnished by z Ee 
Link-Belt, Link-Belt ex- _ appease 

perience includes dry- 

mix, superphosphate, 

nitrophosphate, ammo- 

nium nitrate,aammonium 

sulphate, urea, granula- In this southern ammonium nitrate plant, Link-Belt supplied conveying, drying, 
tion and other plants. cooling, mixing, elevating and screening equipment for a fully integrated system. 


Get all the facts on how Link-Belt’s unified respon- Te 
sibility for complete plants helps you produce Li N K (be) y 


better fertilizer at lower cost. Write for new 16- le 
page Book 2459, or ask your nearby Link-Belt CONVEYING AND SING EQUIPMENT 


district sales office for your copy. 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa., Atlanta, Houston, Minneapolis, 
San Francisco, Los Angeles, Seattle; Scarboro, Toronto, and Elmira, Ont. (Canada); Springs (South Africa); 
Sydney (Australia). Sales Offices in Principal Cities. 13.295 
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EVAPORATOR SCALE FORMATION 
REMOVED AS IT FORMS! 


WRITE FOR 
FULL DETAILS 





Find out how you 
can avoid “‘down 
time” and eliminate 
scale removal costs. 


Frequent switching removes scale in 
General American Conkey Evaporators 
with Rosenblad Channel Switching System* 


The Rosenblad Switching System, as applied to Conkey Evaporators 
by General American, is a method whereby all surfaces subject 

to boiling liquor are periodically switched with surfaces in contact 
with the vapors and condensate. This periodic switching of the 

liquor and steam sides permits all fouled surfaces to be washed free 
of the newly forming scale by the dissolving and erosive action 

of the condensate, and also by temperature change. 


This system of evaporation continuously concentrates liquors that 
otherwise scale the surfaces. It permits operation at full capacity 
rating with uniform high cleanliness of the evaporator heating, 


and all liquor contact, surfaces. 


* Patented 


PROCESS EQUIPMENT DIVISION 
GENERAL? GENERAL AMERICAN TRANSPORTATION CORPORATION 


2. 
Sales Office: 380 Madison Avenue, New York 17, WN. Y, 
General Offices: 135 South LaSalle St., Chicago 90, Illinois 
Offices in all principal cities 


Other General American Equipment: 
Turbo-Mixers * Filters « Dewoterers « Towers « Tanks » Dryers « Pressure Vessels. 


Sole licensee in the U.S. A. for the A, 8. Rosenblad Patented Evaporator Switching System 
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Special Vertical-Autoclave Electro-Vapor@ Heated Flush Type Plug Valve Stainless steel Granulation 
for curing safety glass. Resin Pilot Plant 


Horizontal Jacketed Autoclave Jacketed Rotary Carbonator Cut-away view of Electro-Vapor@ 
with helical type agitation. e heated Reaction Kettle. 


Do you need a 14-gallon laboratory autoclave? Or a EQUIPMENT FOR: 
commercial unit of several hundred gallons capacity? Distillation * Cracking * Gas Cleaning ¢ 


: . 124: Solvent Extraction ¢ Solvent Recovery * Heat 
Blaw-Knox has the extensive manufacturing facilities and trends hes Abaidiles « Piksielatil 


engineering experience to furnish processing equipment ¢ Evaporation © Crystallization © High Pres- 
which will meet your requirements in every respect. In sure Processing © impregnating 

addition to standard units we also fabricate special equip- ond ether procesess 

ment to specifications. For further information write for 

Bulletin 2413. 








Chains and Sprockets 
for Every Requirement 
Catalog No. 418 


“JEFFR 


IF IT’S MINED, PROCESSED OR MOVED 
.. TS A JOB FOR JEFFREY! 
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CENTRIFUGES 





Compare All 
Centrifuges 
Before You Buy... 


We believe that the Reineveld 
Centrifuge rates your comparison 
with every brand of Centrifuge that 
you consider before buying for your 
particular requirements. 

Booklet 12-RC-2 gives you full 
information about Reineveld Cen- 
trifugal equipment. Write for your 
copy today. 

Then compare in detail ... prices, 
production, square feet of filtering 
surface, construction, weight, main- 
tenance... or by any yardstick that 
you choose. See for yourself why 
Reineveld is your best buy. 


Perera 
CENTRIFUGALS 


ALCO'S SPECIAL FACILITIES include not only custom-designed production 
machinery but also the most modern equipment for testing and inspection. 
Here, for example, Alco technicians use a mass spectrometer to inspect pipe 
welds for microscopic leaks. The mass spectrometer can detect leaks that 
would allow only one drop of water to escape in 100 years. 


NHANCES are that new demands in your in- 
dustry have presented you with many 
problems calling for new and varied types of 


heavy metal equipment. Look to ALC O fi OT 54% 


If so, take a tip from scores of power and proc- 
essing companies the world over—look to Alco 
for the answers. 


Alco has the facilities required to fabricate 
heavy metal equipment for almost any pur- 
pose (see examples on these pages). Equally 
important, Alco has the wealth of experience 


required for the design of that equipment. 


We invite you to contact your nearest Alco 
Products Sales Engineer and give him the de- 
tails on your most troublesome heavy-equip- 
ment problem. He will show you how Alco can 
design and build the answer that will give you 
maximum value for your equipment dollar— 
now and in the years ahead. 

Alco Products Sales Offices are located in 
Dunkirk, New York, Chicago, Los Angeles, 
Kansas City, Houston, Tulsa and Beaumont. 
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84-INCH ALCO STEEL PIPE at Croton 
Falls, N.Y., is part of the gigantic aque- 
duct system furnishing New York City 
with approximately 1050 million gallons 
of water per day. Alco Electric Welded 
Steel Pipe for interliners was also used in 
part of the New York City Board of Water 
Supply’s new $44,000,000 East Del- 
aware Tunnel, now nearing completion. 


“UNI-BUNDLE UNITS” demonstrate the 
versatility of Alco Aircoolers. Vertical 
partitions welded in the headers allow 
several different vapor or liquid streams 
to be handled in a combined tube-bundle. 
Units are shown here at a large South- 
western natural gasoline plant; the one at 
right not only cools the oil but also con- 
denses the overhead vapor from the steam. 


HUGE TAR STILL, equipped with two 
corrugated furnaces for direct firing, 
typifies the virtually endless variety of 
heavy metal equipment built by Alco 
to meet special customer requirements. 
This is the type of equipment which has 
earned for Alco the confidence of power, 
petroleum and chemical companies all 
over the world. 


ALCO FEEDWATER HEATERS AND EVAPORATORS were 
specified for the two 66,000 kw turbine-generator units installed 
in 1949 by Philadelphia Electric Company at its modern Barba- 
does Island Station. Each evaporator delivers about 20,000 Ib 
of make-up per hour. The feedwater heaters handle 555,000 Ib 
of condensate per hour and deliver feedwater at 406 F. 


REFRIGERANT HEAT EXCHANGERS AND STORAGE TANKS 
were among the variety of heavy-duty equipment built by Alco 
for Tennessee Gas Transmission Company’s Hydrocarbon Re- 
covery Plant at Gabe, Kentucky. Alco has over 50 years of 
experience in the design and fabrication of heavy-duty equip- 
ment for sub-zero operation. 


New Industrial Problems 
ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW YORK 
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Where endurance counts 


CHOOSE 


Mf 


ASBESTOS CORRUGATED 
ROOFING AND SIDING 


Long, long, trouble-free service is a 
feature of ‘‘Century’’ asbestos corru- 
gated that makes it the ideal roofing and 
siding for many types of structures. 


‘‘Century’’ corrugated is made from 
asbestos fiber and portland cement, and 
so combines the advantages of both 
materials, It is strong, dense and tough. 
It cannot burn, rot, or corrode. It resists 
weather, vermin, and insects. And— 
here’s an especially well-liked feature— 
it needs practically no maintenance dur- 
ing its long life, and it mever needs pro- 
tective paint. But that’s not all! 


‘*Century’’ asbestos corrugated is made 
in standard length sheets up to 12 feet 


City of Houston North Side Sewage Sludge Disposal (by fertilizer produc- 
tion) Plont, roofed and sided with Century” asbestos corrugated. General 
Contractor: Rust Engineering Company, ene Alans; Roofing 


and Siding Contractor: Standard A Mfg. 





¥; 
Engineers: J.G. Turney, Houston, Texas, associated with Greeley « Pu Hansen, 
Chicago, Ill. ; Design Engineer: William E. White, Houston, Texas, 


that are easy to handle and store, easy 
to cut and fit, easy to erect. When 
TOPSIDE* Fasteners are used, no scaf- 
folding is needed within the building, 
thereby saving additional timeand money. 


All these outstanding advantages make 
long-lived ‘‘Century’’ asbestos corru- 
gated sound like a premium-priced build- 
ing material. Actually it is one of the 
most economical materials you can 
specify !—low in application cost, low in 
maintenance expense. 


Before you build, modernize, or expand 
a plant, get all the details on ‘‘Century’’ 
asbestos corrugated! We shall gladly 
send you complete information. 


*® H & B Enterprise Corporation 


Nature made asbestos .. . 
Keasbey & Mattison has made it 
serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY + AMBLER + PENNSYLVANIA 
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PENFLEX TUBING ABSORBS THERMAL 
EXPANSION... . PREVENTS BLOW-OUT 


Without warning, the safety valves atop these big 
superheaters suddenly pop. A mighty surge of 
900 F, eight-hundred-and-fifty-pound steam blasts 
through the pipes to exhaust to atmosphere. These 
pipes have to know how to take it! 

Ordinary rigid pipe would blow apart under the 
terrific thermal expansion. But Penflex flexible 
metal tubing has enough “give” to take the shock. 
Six lengths of 8” Penflex interlocked tubing in- 














Penflex flexible expan- 
sion joints installed on 
safety blow-off valves 
above superheaters in 
big West Coast power 
plont. 


FLEXIBLE PENFLEX 
STANDS STEAM SHOCK 


stalled as expansion joints on the boiler blow-off 
line cushion the sudden impact... take up any 
pipe movement due to extreme temperature and 
pressure changes. 

Penflex engineers can help you solve your 
tough tubing problems. Penflex makes a complete 
line of 4-wall interlocked and seamless welded 
corrugated tubing . . . metallic hose, tubing and 
couplings from %” I.D. up . . . automatic barrel 
fillers, pneumatic rivet passers, accessories and 
fittings. Write for illustrated folder “Flexineering.” 
It's a valuable production aid. 


Pennsylvania Flexible Metallic Tubing Company, Inc., 7234 Powers Lane, Phila. 42, Pa. 
Branch Sales Offices: Boston »- New York + Chicago + Houston + Cleveland - Los Angeles 


HEART OF 
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3 Internal Cooling System — high heat 
* transfer with seamless-tube cooling tis 
coil located within the rectifier. 
nar gers Anode Seals — multi-laye™ : 
+» fused vitreous construction provides control cu 
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000 kw 


of Keliable DC Power 


Allis-Chalmers Excitron Rectifiers Provide Dependable, 
Efficient Power Conversion for Newest ALCOA Plant 


T THE RECENTLY COMPLETED WENATCHEE, 
WASHINGTON PLANT of the Aluminum 
Company of America, A-C Excitron mercury 
are rectifiers are providing dependable and 
efficient power conversion for smelting of 
aluminum oxide into aluminum, 

The aluminum smelting process requires 
dependable de power 24 hours a day. Any in- 
terruption in this power supply can cause 
freezing of the molten metal, resulting in seri- 
ous damage and production loss. And because 
9 to 10 kwhr of de power are required for pro- 
duction of each pound of aluminum, high 
conversion efficiency is essential for low cost 
aluminum oxide smelting. 

Allis-Chalmers Excitron rectifiers are de- 


signed and engineered for dependable and 
efficient operation in every type of industry. 
They combine the high service reliability, effi- 
ciency and low maintenance characteristics of 
mercury arc rectifiers with additional A-C re- 
finements . . . Continuous Excitation, Fixed 
Excitation Anode, Internal Cooling System, 
Enameled Anode Seals, Grid Phase Control, 
Arc-over Free Tubes. 

Whatever your power conversion require- 
ments may be, you can rely on A-C mercury 
are rectifiers for dependable and efficient 
service. For complete information on Allis- 
Chalmers rectifiers for your plant, contact 
your nearest A-C sales office or write Allis- 
Chalmers, Milwaukee 1, Wisconsin. A-A156 


Visit us at the 24th Chemical Exposition, in Philadelphia, November 30-December 5 


. 5 /| 
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Our Engineers Introduced Mercury Arc Rectifiers to U. S. Industry 
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Acid corrosion of transfer lines 


Transpeorent and easy to 
clean. Tronsparency is one 
of the plus features. It per- 
mits plant men to keep an 
eye on the lines—note color 
deformity, impurities, clog- 
ging ond other defects ot a 
glance. Trouble can't hide 
behind gloss. 

Still another, is easy clean- 
ing. The hard, smooth surface 
of PYREX pipe minimizes 
solids adherence, eliminates 
grooves and depressions 
where material might gather. 


problem 


Resists thermal shock and 
weathering. Low expansion 
coefficient of PYREX brand 
glass No. 7740 gives PYREX 
pipe exceptional thermal re- 
sistance. Rapid shocks of 
150° F. and more leave the 
lines unharmed. Hot acids can 
be runincold weather. Chem- 
ical stability assures resist- 
ance to sunlight and moisture. 


CORNING GLASS WORKS 
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at BAKELITE’S’ Marietta plant | 
PYREX* brand * DOUBLE = TOUGH” 


GLASS PIPE is in the picture 


In selecting a piping material for transferring acids at 
its Marietta, Ohio plant, Bakelite Company took several 
points into consideration. First cost was important. So 
was service life. This meant a piping material which 
would provide utmost resistance to acids day-after-day, 
year-after-year. Resistance to thermal shock and weath- 
ering was also important because the pipe was to be used 
outside in a climate known for its temperature extremes. 
You can see how Bakelite solved its problems... with 
PYREX brand “Double-Tough” glass pipe. Not only 
was PYREX pipe low in first cost, extremely high in 
chemical and thermal resistance, but it offered several 
important extras, including transparency, easy cleaning, 
light weight and simple installation, together with ex- 
ceptional mechanical strength. 
*A Division of Union Carbide and Carbon Corporation 


Readily available in many sizes 


Whether you are handling hot or cold concentrated 
acids (except hydrofluoric), mild alkalies or pharma- 
ceuticals, you'll find PYREX pipe the safest and most 
economical material that you can use. 

It is readily available in the following sizes—1”", 142”, 
2”, 3”, 4” and 6” inside diameters. A complete line of 
fittings including ells, tees, crosses, reducers, adapters, 
laterals, return bends and caps may be had. Glass plug 
valves are available in 1” and 142” sizes. There are a 
wide variety of gaskets now in stock to resist virtually 
every chemical known. Light weight permits easy, eco- 
nomical installation with long lines. Your own plant 
help can do this job. 


These PYREX brand glass pipe distributors stock the complete line: 


ALBANY 5, NEW YORK 
A. J. Eckert Company 


CHICAGO 44, ILLINOIS 
Fred S. Hickey, inc. 


FRESNO 17, CALIFORNIA 
Valley Fdy. & Mach. Works 


HATBORO, PENNSYLVANIA 
Sentinel Glass Company 


ROCHESTER 3, NEW YORK 
Will Corporation 


ATLANTA, GEORGIA 
Southern Scientific Company 


BELMONT, CALIFORNIA 
Glass Engineering Laboratories 


CAMBRIDGE 39, MASS. 
Macalaster Bicknell Company 


ST. LOUIS 2, MISSOURI 
Stemmerich Supply Inc. 


LODI, NEW JERSEY 
Mooney Brothers Corporation 


BUFFALO 13, NEW YORK 
Buffalo Apparatus Corp. 


HOUSTON 7, TEXAS 
W. H, Curtin & Company 


PITTSBURGH 19, PA. 

Fisher Scientific Company 
MONTREAL 3, QUEBEC, CAN. 
Fisher Scientific Company, Ltd, 


SEATTLE 4, WASHINGTON 
Scientific Supplies 


PYREX brand "DOUBLE-TOUGH” Glass Pipe for drainage lines. 


A relatively new and rapidly spreading application for PYREX 
brand “DOUBLE-TOUGH” glass pipe is in draining corrosive 
wastes. Many plants have realized substantial savings because otal 
PYREX pipe virtually eliminates replacement problems. Then 
too, installation costs are lower because PYREX pipe does not 
require burial in concrete, and safety is greatly improved. Com- 


plete fittings (including sink traps) are available. 


Mechanically strong. There's 
no need to worry about me- 
chanical damage to PYREX 
pipe. First, it has proven over 
25 years that it can take a 
beating. Second, ends and fit- 
tings (except U-bends) are tem- 
pered to double their strength. 
Third, plant men realize that 
it is glass and treat it with 
respect. 





CORNING GLASS WORKS 
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“mechanical” process for applying 
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ead Bondings affords you @ consider- 
and cost over the 
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HERE’S CONDUIT 
PROTECTION 
UNDER TOUGH 


CORROSIVE 


CONDITIONS 


Zia ACTION of corrosive fumes, gases, steam or other material 
on electrical conduit is a continuing problem. It would be a 
costly one if it weren’t for “Dekoron-Coated®” ELECTRUNITE E.M.T. 


This corrosion-resistant raceway gives double protection. A plastic 
armor of polyethylene is extruded over zinc-coated steel, Thread- 
less connections between lefgths are protected by vinyl or plastic 
tape. Raceways are protected from end to end, 


The result: conduits that are easy to install, long lasting, at lower 
cost, especially where operating conditions are tough on race- 
ways. Booklet DEK-1 lists corrosive materials which can’t affect 
“Dekoron-Coated®” E.M.T., along with instructions for installa- 
tion. For your copy, write to: 
STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 


204 EAST 131s? STREET © CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


yk iy 
REPUBLIC | 


ELECTRUNITE 
‘Dekoron-Coated’ E.M.T. 
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Stokes Microvac Pumps in machine 
room ot Reseorch Laboratories, Inc., 
St. Joseph, Mo., including diffusion 
type booster pump, condenser, and 
oll clarifier. Note relatively smoali 
size of the Stokes 8’ Vacuum Valve 
{top-center}) compared with other 
6” vocuum volves at right and left. 


Stokes Microvac Pumps... 
hasic to Vacuum Processing 


High volumetric and mechanical efficiency makes these 
famous pumps economical and reliable units in any vacuum system. 


Capacities of Stokes Microvac Pumps run from 15 to 

500 cfm... pressures to 10 microns absolute. Power 
consumption is low and the top-mounted motor contributes 
to compact design requiring minimum floor space. 


Lubrication of the four moving parts (including the exhaust valve of 
corrosion-resistant Tefion) is fully automatic. 
There are no stuffing-boxes or grease-fittings, and no packing. 


Parts are precision-finished, standard and interchangeable. 
Freedom from wear assures years of trouble-proof service. 


Stokes is the only manufacturer of equipment for complete vacuum 
systems, including Microvac mechanical pumps, oil diffusion 
pumps, McLeod Gages and Vacuum Valves. 


Consult with Stokes on the application of vacuum to drying, 
freeze-drying, impregnating, extraction, solvent recovery, 
evaporating, vacuum metallizing, and to other purposes for 
which vacuum deserves exploration. 


F. J. SroKEs MACHINE COMPANY, PHILADELPHIA 20, PA. 


Send for new Vacuum Cal- 
culator for rapid slide-rule 
calculations. Includes stand- 
ord ABCD log scale. Also 
send for Catalog 700, 
“Stokes Microvac Pumps for 
High Vacuum,” with copious 
reference material. 


' ' ‘ 
‘ 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / industrial Tabletting, Powder Meta! and Plastics Molding Presses / Pharmaceutical Equipment 


28 


October 1953—CHEMICAL ENGINEERING 





Here Are Facts 
You Should Know About 


Electric Motor Bearings 


N ideal motor bearing would operate for indefi- 
nitely long periods under all types of conditions 
without requiring any attention whatever. However, 
in the opinion of our engineers, such a bearing and its 
attendant lubricant are not yet available on the com- 
mercial market. Consequently, bearings for many 
types of operations, particularly where overloading, 
extreme temperature ranges and chemical and dirt 
laden atmospheres are involved, require special lubri- 
cants or regular lubrication schedules. 

Of course, bearings suitable for many kinds of 
operation under normal conditions can be built to 
require no attention for very long periods — usually 
several years. Allis-Chalmers can supply sealed bear- 
ings in all frame sizes through 505 on short delivery 
and without extra cost for applications of this type. 


Which is the Best Design 
for Your Application? 


We believe that the design used in standard 
Allis-Chalmers drip-proof, tefe and explosion- 
proof motors represents the best design for most 
industrial users. 

The Allis-Chalmers standard design consists of a 
pre-lubricated, double-shielded bearing mounted in 
the end housing with a generous grease reservoir. 
Plugged and tapped holes are provided for grease 
and for pressure relief. Under normal operating con- 
ditions, this design will operate as long without atten- 
tion as any other type of bearing in use today. But 
where difficult operating conditions make re-lubrica- 
tion desirable, it can be done as part of the normal 
lubricating routine without dismantling the motor. 


Bearing cap and seal 


Labyrinth 


Double- shielded grease seal 


bearing 


Plugged and 
tapped holes 
for grease and 
pressure relief 


Large grease 
reservoir 


The large grease reservoir and shielded bearing de- 
sign assure that grease lost from the bearing due to 
high operating temperatures or other causes will be 
replaced automatically. 

For further information on bearing design and 
other featutes of Allis-Chalmers motors, call your 
nearby Allis-Chalmers District Office or Authorized 
Distributor. A-a147 


ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 
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COMPLETE FAN 


] Streamlined housing 

with outlet designed 
for most efficient air 
delivery. 





y) Anti-friction or sleeve 
bearings to suit job 
requirements. 


Ample inlet collar for 
easy connection to 
ductwork. 





WHEEL 


Heavy gauge die formed shroud, full curva- 
ture for proper air flow in wheel. 


Die formed blades curved and backwardly 
inclined for stable air flow. Welded and 
riveted for maximum strength, 


Solid back plate with extra heavy hub. 








(3) Full Limit-Load horsepower characteristic 
(4) Stable performance from shut-off to 
. free delivery 
Retaining the husky construction which has charac- 
terized “Buffalo” fans for many years, the new Type 
“BL” has some outstanding quality design features. 
: The fan inlet is die-formed of heavy gauge steel, 
with die-formed inlet vanes welded in place. This 


| J permits the Type “BL” to give rated performance 
despite unfavorable inlet conditions frequently pres- 


ent on industrial jobs. Rotor construction includes 
a die-formed shroud and die-formed blades of back- 
ward curvature, so that the resulting self-limiting 
horsepower characteristic permits selection of driv- 
ing motors of minimum horsepower. 


The Type “BL” fan will be built in standard sizes 
and arrangements, with rotor diameters from 1244” 
to 10834”, to handle from 1,000 to 500,000 cfm. 


You will want this superbly - performing new fan 

: with the “Q” Factor* on your next job! Write for 

(1) High efficiency new Bulletin F-100, which contains complete engi- 

(2) Minimum noise level, over wide neering details, including performance tables and 
Capacity range dimensions. 






In our seventy-six years of fan manufacturing, no 
fan has been more respected for fine performance 
than the “Buffalo” Type “LL” Ventilating Fan. 





This fine performance is now further improved in 
the new “Buffalo” Type “BL” Limit Load Fan — 
designed especially for general ventilation, air con- 
ditioning and industrial service. 


This new fan offers: 


* The "Q” Factor — The built-in Quality which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


149 MORTIMER STREET BUFFALO, NEW YORK 


PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 99 


a’ 





INLET 


Furnished as standard, and exclusive with “Buffalo”, these 
stationary inlet vanes reduce turbulence and assure rated 
air delivery in spite of unfavorable inlet conditions. 


y Die-formed inlet bell matches wheel shroud. 








af The fittings that 
revolutionized 


pipe welding... 


In the year 1931 Taylor Forge gave industry its 
first real line of seamless, butt-welding pipe fittings. 
We say it was the first real line because it was the 
first to include not only long and short radius ells, 
but also full branch and reducing tees, concentric 
and eccentric reducers, stub ends, caps and welding 
neck flanges. 

This was a fully planned development. Many 
years before Taylor Forge had foreseen the future 
of the butt-welding fitting . .. had realized that pipe 
welding could not go beyond its then crude stage 
until pipe users were given all the fittings necessary 
to make up complete piping systems. 

So Taylor Forge went to work on this and after 
long research and development came out with the 
full line that became the inspiration of modern 
pipe welding. 

Naturally the organization that started ahead 
has kept ahead .. . in design, in quality, in breadth 
of line. That is why so many men who have followed 
the development of the WeldELL 
line, refuse to consider any other 
kind of welding fittings. 











For up-to-the-minute facts, 
see your Taylor Forge distributor 


, J 
TAYLOR FORGE 


Offices in all principal cities. Plants at: Carnegie, Pa.; Fontana, Calif; Hamilton, Ont., Canada 
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Switchgear . With Transfer Bus 
Assures Power Continuity 


WHAT IS A 
TRANSFER BUS? 


It's a by-pass bus circuit that 
parallels the main switchgear 
Saves 1/ 3 the Cost bus .. . with means provided 


You pay only for the addition of the transfer bus . . . not oe precast sng 


a complete set of duplicate switchgear with all of its ex- possible to withdraw and main- 


pensive components. At least one-third is saved on entire tain circuit breakers, or inspect 

installation. main bus without power out- 
age, This method proved by 

Saves 1/2 the Space utilities in Imandseds of fate 

Allis-Chalmers supplies transfer bus in same cubicle as peony 

switchgear, without adding cubicles . . . thus cutting floor 

space one-half. 


Ask an Allis-Chalmers engineer about transfer bus arrangements 
and what they can mean to your plant in savings and service. And 
learn too about the unusual features that make it so easy to install 
A-C switchgear. Call your nearby Allis-Chalmers district office, or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. A273 


ALLIS-CHALMERS oO 
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NO MATTER what the calendar says, there’s an 
area in the new Marlin-Rockwell Corporation plant 
at Falconer, N. Y., which has only one season the 
year-round. There, the temperature’s always at 74 
degrees and relative humidity is a constant 45%. 

From that rigidly-controlled section come the 
smallest superprecision ballbearings ever made. 
They are for the Air Force and Industry. So fine 
are the tolerances involved, a suggestion of dust 
would be injurious . . . a hint of rust would be ruin- 
ous. If the air temperature were to rise even slightly, 
assembly would be extremely difficult and in some 
cases impossible. These balls must fit into “races” 
with diameters no larger than that of a lead pencil. 
The balls themselves are no bigger than pinheads. 

Wigton-Abbott Corporation was assigned the 
challenging job of designing, equipping and con- 
structing this modern plant with its exacting re- 












































quirements. One of the important building mate- 
rials used was Wigton-Abbott’s 29 years of know- 


how. 
A principal point of interest is that Marlin- 


Rockwell now has the production capacity 
it wants, in less space than this prominent 
manufacturer originally thought would be 
needed, 


Like so many of the assignments Wigton-Abbott 
Corporation has been awarded by leading business 
concerns, the Falconer plant has been designed 
with future expansion in mind. 

Since 1924, Wigton-Abbott has demonstrated 
this capacity to plan, design, equip and construct 
the facilities industry needs to make better prod- 
ucts, in a better way, for better profits. In every 
field, Wigton-Abbott projects represent the stand- 
ard for technical excellence and practical function. 


A little booklet, “Packaged Plant Construction,” will tell you 


more about the many services this established, reliable company 


Services 
for the Process 
Engineering Field 


Design and construction 
from pilot plant data 


Process design from 
client's flow sheet 


* FOUNDED 1924 
Main Offices: Plainfield, N. J. 
Process and Plant Designers ... Engineers... Contractors 


Development of new 
process 

* 
Economic surveys and 
analyses 


offers. Write for it today, read it at your leisure . . . learn why one 
Wigton-Abbott job leads to another. 


‘wn | Widton-Abbott Corporation 


pncenet® 
— 





* 


Conversion of existing 
facilities 
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DUR ABIL E ES 


fils 


“4 U.S. SYNCROGEAR . MOTOR 


The internally-geared motor with PYRAMIDAL stability 





SIMPLIFY © 


WITH 


SYNCROGEAR 
THE INTERNALLY-GEARED MOTOR 


When you need geared power for slow speeds 

Type GD-U. 5. Syncrogear Motor, Double Reduction or heavy loads, use this simple hook-up—the 
U. S. Syncrogear Motor. Instead of installing 
a motor plus gear box or exposed gears, extra 
coupling and belting, you can direct connect 
this motor. 


The Syncrogear motor is internally-geared 
within a pyramidal structure which is ex- 
tremely rigid. Gearing is maintained in perfect 
alignment and completely enclosed within a 
sealed housing, protected from dust, dirt and 
other contaminants. All castings are normal- 
ized. The motor windings are asbestos-pro- 
tected to resist carbonization. The gears are 
hardened to Rockwell C 45/50 to insure 
longest life. Dip-splash lubrication automatic- 
ally feeds the correct amount of lubricant and 
insures cool gear operation regardless of load. 


SAVE SPACE 


OLD METHOD |[ SYNCROGEAR 
+——__ GEAR BOx 


* ca hay 


Type GR-U. S. Syncrogear Motor, Single Reduction 


Note the compact setting of the U. S. Syncrogear Motor. 
It occupies practically no more space than a standard 
motor. Its integral design saves space so that equipment 
designers can reduce over-all dimensions and eliminate 
extra gearing and intermediate connections. 


U.S. MOTORS 


U.S. ELECTRICAL MOTORS INC. 


PACIFIC PLANT: Les Angeles 54, Calif. (P. 0. Box 2058). 
ATLANTIC PLANT: Milford, Conn. 


oy Atianta 3, Ga.; Bakersfield, Calif.; Boston 

Type GH -U. S$. Syncrogear Motor, Single Reduction and Speed increaser ‘ si ro 16, Mass.; Chicago 8, Il!.; Cincinnati 16, 
» ka Ohio; Cleveland 14, Ohio; Datias 9, Texas; 

Detroit 2, Mich.; Fresno 1, Calif.; Houston 

4, Texas; Indianapolis 4, Ind.; Milwaukee 

2, Wisc.; Minneapolis 2, Minn.; New York 


U. S. Electrical Meters Inc. we P City 6, N. Y.; Philadelphia 2, Pa.; Pitts- 
Box 2058, Les Angeles 54, Calif. or Milford, Conn. — burgh 2, Pa.; San Francisco 7, Calif.; 
Send your new Bulletin illustrating and describing Syncrogear Motors. Seattle 4, Wash. Sales and Service offices 
Also General Bulletin of all U. S. Motors. (J ec hacia 
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A MESSAGE TO AMERICAN 


INDUSTRY.©@9 ONE OF A SERLES 


BRITONS CAN HAVE PROSPERITY 
—If They Want It 


Wat is required to get Britain, our key 
ally in the grand alliance of the free world, 
firmly back on her economic feet? The pur- 
pose of this message is to throw light on this 
crucial problem, which afflicts our other Eu- 
ropean allies also. 


At the moment, Britain is enjoying a res- 
pite from the economic crises (of 1947, 1949 
and 1951-52) which have plagued her post- 
war course. This respite may well continue 
for some time. But almost no one whose 
judgment is trustworthy believes that Brit- 
ain has acquired sufficient economic strength 
to safeguard her against further economic 
crises in the years immediately ahead. 


Two British Views 


New and clear light on what should be done 
to that end has recently been shed by two 
noteworthy British publications. One is a 
book, “We Too Can Prosper,” by Graham 
Hutton, distinguished British economic 
writer and administrator. The other is an 
article, “The Riddle of Prosperity,” published 
by THE (London) ECONOMIST, Europe’s most 
eminent economic journal. 


Combined, these two publications present 


in sharp relief the basic problem that must be 
handled successfully if Britain is to be safely 
solvent. As is implied by its title, the Hutton 
book demonstrates that Britain can be made 
prosperous by readily feasible procedures, pat- 
terned on what has been done in the United 
States, to increase its industrial efficiency. But, 
says THE ECONOMIST, with Mr. Hutton’s 
book in mind, this is not the most basic problem, 
which is, “How shall we make the British peo- 
ple determined to be prosperous?” This is a 
problem of incentive or motivation. 


Compared with that of the United States, 
average industrial efficiency in Britain, as in 
most of Western Europe, is low. In his book 
Mr. Hutton remarks that “fifty years ago 
an American industrial worker turned out 
roughly the same amount in a day as his 
opposite number in Britain, Germany or 
France. . . . Today, he turns out from two 
to five times as much.” 


In large part it is this lag in output per 
hour or “productivity,” as the technicians call 
it, which makes Britain and other key coun- 
tries in Western Europe a continuing prey to 
economic crises. Moreover, the great disparity 
in productivity between the U.S.A. and most 











of Western Europe is a major barrier to 
knitting the free world into a smoothly work- 
ing economic whole. As one observer put it, 
“when the American economy catches a cold, 
the European economy gets pneumonia.” This 
is largely because Europe is so much weaker 
in productive strength. 


No Shortage of Knowledge 

Yet the knowledge which would enable the 
countries of Western Europe, and particu- 
larly Britain, to increase their industrial 
productivity has been mobilized and is readily 
available to them. It is with this process for 
Britain that Mr. Hutton’s book is concerned. 
In the book he summarizes the findings and 
conclusions, virtually all of them unanimous, 
of 66 teams, composed of British industrial 
managers, technicians, shop workers and la- 
bor leaders. Over a period of three years these 
teams completed a comprehensive series of 
inspection and study trips in the United 
States under the sponsorship of the Anglo- 
American Council on Productivity. The prod- 
uct of that effort, he remarks, is “a set of 
documents the like of which, on such a scale 
and of such practical value, has never been 
seen in the history of international and cul- 
tural borrowing.” 


Psychology the Key 

From study of these documents, Mr. Hut- 
ton concludes that better capital equipment 
is the key technical ingredient of higher in- 
dustrial productivity in Britain, and consti- 
tutes “the most urgent . . . need of British 
industry.” But he finds that even without new 
capital equipment a “15% rise in productivity 
can still be achieved by reorganization of 
work,” and that such an increase would “solve 
Britain’s chief social and economic problems.” 


Then why is not such an increase in produc- 
tivity, demonstrated by the Anglo-American 


productivity teams to be so clearly within 
technical grasp, promptly forthcoming? Mr. 
Hutton, quoting one of the team reports, 
remarks that, “‘the greatest obstacles to in- 
creased productivity are psychological rather 
than technical.’ We have to deal first and 
foremost with men, not machines.” And THE 
ECONOMIST, pursuing the line of inquiry sug- 
gested, reaches the conclusion that, by and 
large, the people of Britain do not want to 
prosper by being more efficient. THE ECONO- 
MIST says: 


“The real secret of American produc- 
tivity is that American society is imbued 
through and through with the desirability, 
the rightness, the morality of production. 
.-. But in Britain, if any moral feeling at 
all survives about economic matters, it is 
usually a vague suspicion that economic 
success is reprehensible and unworthy. 
From this difference in attitudes every- 
thing else follows.” 


“How,” asks THE ECONOMIST, “shall we 
set about restoring some belief in the rightness 
of effort, the morality of success?” For this 
question it has no ready answer. Neither 
have we. We are confident that the British 
people will neither be cajoled nor coerced into 
trying to match our productivity. Basically 
the problem seems to be to demonstrate 
clearly to them the truth of the proposition, 
set down by Graham Hutton, that “there is 
no goal, aim or end before a Good Society 
which the raising of that society’s material 
productivity cannot render easier of achieve- 
ment.” Doing that in an old and settled coun- 
try like Britain is obviously an extremely 
formidable undertaking. But until it is done, 
the crucial job of getting Britain and the rest 
of Western Europe firmly on its economic feet 
will remain to torment all of us. 


McGraw-Hill Publishing Company, Inc. 
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ATTENTION 


Users of Taxfree and Spe- 
eially Denatured Alcohol 


Now is the time for users of specially 
denatured alcohol to renew their basic 
permit (Treasury Department Form 1479) 
for 1954, it is also time for users of 
Taxfree alcohol to complete and file with 
the Assistant District Commissioner — 
Alcohol and Tobacco Tax Unit — their 
epplication (Form 1450) for renewal of 
their Taxfree Alcohol permit for 1954. 
If you require forms or any assistance in 
their preparation, piease call your near- 
est U.S.1. office, 


Uses for Sodium Dispersions 
Continuing to Expand 





New U.S.I. Booklet Reviews Developments to Date, 
Describes Laboratory and Plant Scale Equipment. Another 
Booklet Covers High Surface Sodium on Inert Solids 


Three years ago, the Research Division of National Distillers developed 
simplified methods for dispersing sodium as microscopic particles in various 
solvents. Laboratory and pilot-yant work revealed a high industrial potential 














New Instrument Analyzes 
Particle Size Distribution 


A newly designed instrument which is said 
to quickly and accurately determine partic le 
size distribution of powdered materials is now 
in production, according to a recent announce- 
ment. A high precision instrument, the device 
is expected to be of interest to industries 
handling such materials as pigments, metal 
powders, cements, abrasives, ceramics, drugs, 
insecticides, cosmetics, and many other finely 
divided substances, 

The new instrument utilizes a technique in 
which powder particles are dispersed in air 
and allowed to settle by gravity through a 
tube onto an electronic balance. The balance 
yields a continuous record of the weight of 
powder settled, plotted against time. A par- 
ticle size distribution curve can then be ob- 
tained from this data. 

The instrument provides continuous data, 
and time for a test can be reduced to as little 
as fifteen minutes, it is said. 


Ion Exchange Resins 





Aid Migraine Victims 


Using exchange type resins, doctors have 
succeeded in bringing relief to long-suffering 
victims of migraine headaches, a recent scien- 
tific meeting was told, According to the report, 
laboratory findings have shown that artificially 
produced convulsions are marked by an excess 
of sodium and a deficiency of potassium in the 
brain. Doctors found that ion exchange resins 
which can replace sodium with potassium, 
when given orally with meals, relieved pa- 
tients with disabling headaches. Similar treat- 
ments reduced the number of seizures in 
patients suffering from epilepsy, it was said, 








New Stainless Products 


A booklet describing new types of stainless 
alloy products having applications in the oil. 
chemical, and petro-chemical industries has 
been issued, Products include gas turbines, 
ceramic coatings, expansion joints, etc., many 
of which are being made available to these 
industries for the first time, it is said, 











Link Methionine with 
Vitamin B,2 Synthesis 





Another link in the relationship between 
methionine and vitamin B., has been estab- 
lished by recent research with biochemical 
mutants — variant strains of the same type 
bacteria. Using mutants which required meth- 
ionine for optimal growth, it was found that 
By was the only other supplement among 
those tested that also stimulated growth of the 
bacteria. These results were interpreted as 
support for the view that there are metabolic 
inter-relationships between methionine and 
vitamin Bi. 


Latex Plus Cement Yields 
New Construction Material 


New types of concrete materials—obtained 
by adding special latex-water emulsion bind- 
ers to a dry cement base—are reported to last 
indefinitely and to adhere to steel, glass, 


wood, stone, or other concrete “as firmly as if | 


they were made together.” Now available for 
construction and maintenance use, the mate- 
rials can be applied directly without special 
preparation to metal decks, stairs, pipe joints, 
and coverings. The company states that fin- 
ished installations stand up under heavy vibra- 
tion or impact. The new concrete can also be 
used as flashing, putty, or caulking com- 
pounds, or as a non-shrinking mortar for set- 
ting tile, marble, brick, ete. 

Another advantage cited for the products is 
that they can be colored in an unlimited 
range during mixing. and they can be coated 
with paint, shellac, or varnish when dry. 


List Research Monomers 


More than 300 different monomeys and poly- 
mers available for research purposes are 
listed in a recently published catalog. The 
majority of the products are uot obtaingble 
elsewhere, it is said. Although many of them 
are available only in research quantities, com- 
mercial production is possible wherever inter- 


est is sufficient. Separate sections on catalysts | 


and accelerators, monomers for polyelectro- 
lytes, substituted. ethylenimines. and cross- 
linking agents are included in the listings. 





for these dispersions which has been con- 
firmed by actual plant usage: Dispersions cut 
reaction time drastically, lower reaction tem- 
peratures and increase yields. Moreover, re- 
actions can be controlled easily by adjusting 
flow rates. 





A 15-gallon Dispersator unit used in plant or 
pilot-plant preparation of sodium dispersions, 


This month, National’s U.S.I, Division is 
releasing a comprehensive booklet on develop- 
ments in sodium dispersion preparation and 
usage over the past three years. It is expected 
that the applications and methods covered, as 
well as details of equipment, will be of con- 
siderable interest to all chemists and chemical 
engineers. 


Booklet Covers Many Types of Reactions 
The utility and commercial value of sodium 





| dispersions are covered by detailed discus- 
| sions of many types of sodium reactions, For 


example. present commercial methods for the 
production of ethyl acetoacetate require 20 
| hours reaction time. This may be shortened to 
less than two hours using highly dispersed 
sodium and increased temperature. Practically 
quantitative yields of the ester, based on 
sodium, are possible by this means. 
The new method involves the rapid reaction 
| of dispersed sodium (50% in toluene) with 
ethyl acetate in an excess of refluxing ethyl 
acetate at 78° C. The sodium 
| is dissolved in a few minutes, [¥¥ vert 
and the reaction can be com- 
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leted quickly at 100° C. Run in one stage at 
Pee, the reaction yield is 70-65%. In two 
stages, the yield is nearly theoretical. 


of dispersed sodium particles. 
A micron scale is super-imposed. 
Commercial Organosodium Compounds 

Organosodium compounds, important tools 
in organic synthesis, now can be made com- 
mercially by the use of sodium dispersions. 
Such compounds undergo: 1). addition reac- 
tions, e.g,, CO» gives acids; 2) Wurtz reactions 
with organic and inorganic halogen com- 
pounds; and 3) metalation reactions, e.g., 
toluene yields beazylsodium. 

The rapid preparation of phenylsodium 
from freshly dispersed sodium and chloroben- 
zene illustrates the simplicity and economy of 
producing organosodium derivatives. If so- 
dium is present in 10-15% excess, the yield of 
phenylsodium based on chlorobenzene is quan- 
titative. The reagent may be prepared in a 
variety of media, such as pentane, heptane, 
kerosene, benzene, toluene, ethylbenzene, or 
mixiures of these. Quantitative yields can be 
obtained in 20 to 30 minutes reaction time. 
Sedium dispersions permit complete regula- 
tion of such exothermic reactions and avoid 
the older practice of mixing together excesses 
of highly reactive ingredients. 


Prepared by High Speed Stirring 
High speed stirring is probably the most 





ALCOHOLS 
Amy! Alcoho! (Isoamy! Alcohol) 
Butane! (Normai-Butyl Alcohol) 
Fusel Oll—Refined 
Propane! (Normal-Propy! Aicohol) 


Ethanol (Ethyl! Alcohol) 


Comotetely Oenatured—all regular 
and anhydrous formulas 

Pure—190 proof U.S.P., 
Absolute—200 Proof 

Solox*—proprietory solvent— 
regular ond s 


ANTI -FREEZE 
Super Pyro* Anti-Freeze 
U.S.1. Permanent Anti-Freeze 


ETHERS 
Ethy! Ether, U.S.P. 
Ethy! Ether, Absolute—A.U.S. 


ACETONE—A.C.5. 


Dibuty! 


Diatol* 











Amy! Acetete—Commercial 
and High Tes? 

Buty! Acetate 

Ethy! Acetate—all gredes 

Normal-Propy! Acetate 


OXALIC ESTERS 
Dibuty! Oxalate 
Diethyi Oxalate 


PHTHALIC ESTERS 
Diamy! Phthalate 
Phthalate 


Diethy! Phtralate 
OTHER ESTERS 


Diethy! Carbonate 
Ethy! Chioroformete 


120 BROADWAY, NEW YORK 5, N. Y. 


Paving Material Additive 
Keeps Ice, Snow Off Roads 


The development of a chemical solution, 
said to become activated by a ~~ in tem- 
perature and to produce a surface heat suffi- 
cient to melt snow and ice from concrete and 
asphalt pavements, was reported recently. The 
es rer which was developed abroad, is 
mixed with road building materials when the 
pavement is laid. Tests are said to have shown 
that it can melt three inches of snow in 90 
minutes and that it can keep ice from adher- 
ing to roads at temperatures as low as 36 
degrees below zero. 

he chemical formulation has not been dis- 
closed, but it is reported to be an alkaline mix- 
ture whose ingredients are in adequate supply. 
It is currently undergoing tests by an Amer- 
ican firm prior to marketing and licensing. 





convenient method for preparing a finely 
divided sodium dispersion. A readily available 
stirring head known as a “Dispersator”—in 
both laboratory and production sizes—has 
proved extremely efficient and has made pos- 
sible the duplication of development work on 
a plant scale. 

For laboratory preparation, a_two-liter, 
three-necked creased flask is equipped with 
thermometer, weg coil condenser and stir- 
rer (a one-inch Dispersator head and high 
speed motor) and heated with either a Glas- 
Col electric heating mantle or an oil bath. A 
nitrogen atmosphere is maintained in the 
flask, and one quart of a 50% sodium disper- 
sion can be prepared in about one hour. 

A convenier: pilot-plant unit consists of a 
15-gallon jacketed kettle fitted with a 3-inch 
Dispersator head driven by a 3400-rpm., 1%- 
hp. motor. The kettle is heated by oil and is 
designed to handle a charge of 20 to 50 pounds 
of sodium as a 50% dispersion. Operation is 
the sume as in the smaller laboratory unit. 
Larger units can be readily designed using 4- 
and 6-inch Dispersator heads. 

For other up-to-date information on equip- 
ment, preparation and application of sodium 
dispersions, or for data on high surface sodium, 
write to the Editor, U.S.I. Chemical News. 


RESINS (Synthetic and Natural) 
Arocnem* — modified types 
Arodure* —urea-formaidehyde resins 
Arofene*—pure phenolics 
Arofiat*—for specio! flat finishes 
Arofiint®—room temperature 


curing phenolic 


Aropol*—copolymer modified alkyds 

Ester Gums—all types 

Notural Resins—al!l standard grades 
INSECTICIDE MATERIALS 

Allethrin 

CPR Concentrotes: Liquid & Dust 

Piperony! Butoxide 

Piperony! Cyctonene 


Pyrethrum Products: Liquid ond Dust 

Rotenone Prodscts: Liquid and Dust 
INSECTIFUGE MATERIALS 

indaione* 

Triple-Mix Repellents 





Aroplaz* —alkyds end allied materials 


Pyrenone* Concentrates: Liquid & Dust 


Urethon, U.S.P. 
StRianL CHemicats Co. =" 
e 


Division of National Distillers Products Corporation 





TECHNICAL DEVELOPMENTS 


L 


Information about manufacturers of these 
items may be obtained by writing U.S. 1. 





A new seli-em , selfi-scouring solvent for 
cleaning paint brushes and de-greasing all types 
of equipment is claimed to have no flash point, 
to be non-caustic, non-acidic, and non-toxic, 
and to be easily removed with water, (No. 960) 


To identify pipe systems permanently and easily, 
rolled printed labels of rigid vinyl plastic are 
available which can be spread by hand, allowed 
to spring closed around the pipe. Labels are said 
to have a long life and to fit all pipe sizes 
up to 30 inches in diameter. (No. 


Hydrofluoric acid can be replaced in many metal 
etching, pickling, and cleaning operations, it is 
claimed, with a new crystalline powder contain- 
ing soluble fluorides, penetrants, and activating 
agents. (No. 962) 
For strong, heat resistant bonds between paper, 
leather, fabric, wood, metal, and many other 
surfaces, c new emulsion adhesive is being mar- 
keted which is fast setting and cures without 
heat, according to the manufacturer. (No. 963) 


A new silicone water rep t for 
leather reportedly does not affect breathing 
characteristics of the leather, improves low tem- 
perature flexibility, and increases resistance to 
oils, greases, and fungus. (No. 964) 


A fluorinated resin-base coating, resistant to 
fuming, concentrated, or dilute mineral acids and 
other severe oxidizing agents, does not have to 
be baked or fused, can be brushed, sprayed, or 
dipped to protect tanks, equipment, and struc- 
tural steel, the manufacturer says. (No. 965) 


Industrial papers made of fine glass fibers can 
be used for filtering hot, corrosive gases and 
liquids, as base sheets for electrical laminates, 
and as gasketing materials for specialty appli- 
cations, it is reported. (No. 966) 
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New stabilizers for vinyl resins are reported to 
be non-toxic, non-inflammable, non-irritating to 
the skin, and to be especially suitable for use 
with alkylated aromatic plasticizers. (No. 967) 


Greater over-all protection from fire is claimed 
for a new fire detection cable which sets off an 
alarm immediately when touched at any point 
with a flame. Cable does not decompose, re- 
alarms itself, and needs no electronic amplifica- 


tion. — (No. 968) 
Light-weight, self-supporting tanks, resistant to 
most mineral acids, alkalis, inorganic salts, and 
many organic compounds can now be built to 
specification from unplasticized polyvinyl chlo- 
ride. Tanks are welded and said to be struc- 


turally strong. (No. 969) 





INTERMEDIATES 

Acetoacetanilide 

Acet t-ortho-chi ilid 

Acetoacet-ortho-toluvidide 

Acetoacet-para-chiorcanilide 

Ethy! Acetoacetate 

Ethy! Benzoylacetate 

Ethy! Sodium Oxalacetate 
FEED PRODUCTS 

Calcium Pontothenate (Feed Grade) 

Choline Chloride 

Curboy B-G* 

pou-Methionine (Feed Grade) 

Niacin, U.S.P. 

Riboflavin Concentrates 

Special Liquid Curbay* 

U.S.1. Vitamin By, and 

Antibiotic Feed Supplements 
Vacatone* 40 
OTHER PRODUCTS 

Metallic Sodium 
Methionine (Pharm.) 
N-Acety! oi- Methionine 
Nitrocellulose Soins. 
Propionaldehyde 
Propionic Acid 
Sulfuric Acid 





Acetaldehyd» 

Caustic Soda 

Ethylene 

1PC (isopropy!-N- 
Pheny! Carbomote) 


CciPc 
Liquid Chlorine 








BRANCHES IN ALL PRINCIPAL CITIES 














Scale model tanker (Y%" to 1') made for demonstration purposes. 








Loading racks provide multiple loading sta- 


: connected to loading racks. 


Larger model of a loading rack demonstrates flexibility of 
Chiksan aluminum marine and barge hose. Ship to shore con- 


nections can be easily handled by one man in a few minutes. 


A New Concept in Engineering Procedure 


Designed and engineered to your particular needs and demands 
is the creed of Chiksan’s Engineering and Research Development 
Division. ¢ Whether it be a 34”swivel joint or an entire loading 
dock, Chiksan design engineers will work in close cooperation with 
your organization to find a practical solution to your problems. 
¢ Here, for example, is an illustration of how Chiksan solved the 
problems of a major petroleum refiner seeking to speed the loading 
of petroleum products from dock to tanker with the utmost 
in economy and safety. If have problems in the safe, 
economical, speedier conduct of fluids and gases through flexible 
lines, Chiksan will welcome the opportunity of working with you. 


dmesg The Flow of Bt Enterprise Reliee an 


CHUM)... 


Representatives in Principal Cities * Write for Catalog 53-C, Dept. CE-10 


CHIKSAN COMPANY ¢ BREA, CALIFORNIA © Chicago 28, Iilinois . Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Chiksan Export Company (Subsidiary), Brea, California * Newark 2, N. J. 








Your advantage—speedy, sustained accuracy 
weighing with Fairbanks-Morse Dial Scales. 
They're designed for easiest reading . . . right 
at the point of the indicator, even with drop 
weights applied . . . no mental calculations 
are necessary. 

Check the features of the Fairbanks-Morse 
line of Dial Scales with your local Fairbanks- 
Morse Weighing Expert—he’'ll have a scale to 
exactly suit your needs. 

Fairbanks, Morse & Co., Chicago 5, Illinois. 


>» FAIRBANKS-MORSE 


@ name worth remembering when you want the best 





SCALES * PUMPS © DIESEL LOCOMOTIVES AND ENGINES * ELECTRICAL MACHINERY 
RAIL CARS * HOME WATER SERVICE EQUIPMENT * FARM MACHINERY * MAGNETOS 










BARRETT CHEMICALS 


Phenols 

Cresols 

Cresylic Acids 

Xylenols 

Pickling Inhibitors 

Benzol 

Tolvol 

Xylol 

Naphthalene 

Hi-Flash Solvent 

Phthalic Anhydride 

Maleic Anhydride 

Dibuty! Phthalate 

ELASTEX* 28-P Plasticizer. (DOP) 

“ELASTEX” 10-P Plasticizer (DIOP) 

“ELASTEX” DCHP Plasticizer 

“ELASTEX” 50-8" Plasticizer 

“ELASTEX” 80-P Plasticizer 
(Dicapry! Phthalate) 

Phenolic Resins 

\ Polyester Resins 

Terpene Resins 

Urea Resins 

Niacin (Nicotinic Acid) 

Isenicotinic Acid 

Pyridines 

Picolines 

Quinoline 

Lutidines 

Tar Acid Oils 

Neviral Coal-Tar Oils 

Coal-Tar Creosote 

Bardol* Rubber Compounding Oil 

Flotation Agents 


How Barrett “PA” (Phthalic Anhydride) CUMAR" Perecoumerene- 
m)° J P . 
adds the rainbow touch to rainwear 


LA\ 

Most women’s rainwear used to be as drab 
and soggy-looking as the weather it was 
made for. But nowadays, fashion-con- 
scious women welcome cloudbursts with 
bursts of color—thanks to the develop- 
ment of practical synthetic dyes for plastic 
raincoats. And Barrett Phthalic Anhydride 
plays a major role as a starting material 
for making many of these dyes. 

























































Barrett “PA,” perhaps the most versa- 
tile of all today’s mass-produced indus- 
trial chemicals, is widely used in the 
manufacture of paints, plastics, inks and 
drugs. And cost-minded manufacturers 
will be delighted to learn that Phthalic 
Anhydride is as remarkable for its econ- 
omy as its efficiency. 













Users of “PA” have found many special 
advantages in dealing with Barrett. As the 
world’s largest producer of Phthalic An- 
hydride and other coal-tar chemicals, 
Barrett can assure customers uniform 

* quality, steady supply and quick delivery. 






















Barrett technical facilities are available 
for assistance on your application prob- 
lems. Inquiries are cordially invited. 
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BARRETT DIVISION 

ALLIED CHEMICAL & DYE CORPORATION 
PR 40 RECTOR STREET, NEW YORK 6.N.Y. 
In Canada: The Barrett Company, Ltd., 5551 St. Hubert St., Montreal, Que. 
Reg. U. 8. Pat. on 
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EASY HANDLING ... you can move a ton 
of phthalic anhydride cot o time by fork 
truck and eliminate manval handling of 
individual bags during unloading. 





IMPROVED WAREHOUSING... uniform 
units can be stored in safe, neat stacks. They 
ore easily tiered so that three tons can be 
placed in an area only four feet square. 


Man-hours for Unloading Cut 67% 
As Monsanto Unitizes Phthalic Anhydride 


Unitizing is Monsanto’s new 
method for speeding the han- 
dling of phthalic anhydride. In 
actual tests the new method has 
already reduced the man-hours 
of handling required for unload- 
ing phthalic anhydride by as 
much as 67%. 


Here’s how it works: eighty- 
pound bags are stacked on ex- 
pendable paperboard bases to form 
units of one ton each. The bags 
in each unit are held to one 
another by a glue which has high 
adhesive power, yet allows bags 
to be separated without tearing. 
Each unit is raised by fork truck 
and quickly moved from boxcar 
to unloading dock where it may 
be placed on regular wooden 


pallets. 





Trial shipments have shown that 
this method will save 55% in 
time and 33% in number of men 
unloading a 40,000-pound car. 


In a typical case, three workers— 
two laborers and a fork lift oper- 
ator—took four and one-half 
hours, or thirteen and one-half 
man-hours to unload a shipment. 


To test the effectiveness of the 
new method, an identical ship- 
merft was unitized. As a result, 
only two men—one laborer and 
the fork-lift operator—were re- 
quired and they did the job in 
just two hours, or four man-hours. 
Total savingsin man- hours: 67%. 


For complete details on handling 
unitized shipments call your 
nearest Monsanto sales office or 
mail the coupon. 





Orthodichlorobenzene 
Used to Remove Carbon 
In Auto Maintenance 


The low order of toxicity of or- 
thodichlorobenzene makes this 
versatile liquid solvent a valu- 
able cleaning agent for such 
things as removing carbon from 
engines as well as grease resi- 
dues from wrenches, jacks, floors 
and motor parts. It is also used 
as a cleaning agent in machine 
shops, die works, tool rooms, etc. 


Versatile orthodichlorobenzene 
can do many other jobs, too. 
Following are a few applications: 
e Spotting agent in ‘dry-cleaning 
e Vehicle in leather dyeing 

e Grease-cutting agent 

e Paint, varnish remover 

e Shoe polish ingredient 

For a booklet on ortho, check 
the coupon. 


Free-flowing, Non-dusting 
Fumaric Acid Available 


P 


Monsanto fumaric acid — now 
available in commercial quanti- 
ties—has several major advan- 
tages for users. 
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It is free-flowing and non-dusting, 
thanks to its granular, crystalline 
form. 


Monsanto fumaric acid is also 
easier to handle; comes in handy 
50-pound multiwall paper bags. 


Other major advantages of fu- 
maric acid in alkyd resin man- 
ufacture include: high melting 
point, low order of toxicity and 
minimum corrosive action against 
materials normally used in resin 
making. For information on 
prices and delivery, mail coupon. 


Phenol Used on Textiles 


Either Monsanto phenol or thi- 
ourea can now be used to create a 
seersucker-type synthetic fabric. 


The phenol or urea is “printed” 
on the synthetic textile, causing 
the fibers to shrink in the many 
small areas touched by the com- 
pound. The result is the puckered 
effect of seersucker. Mail coupon 
for more information. 
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Phosphoric Acid Aids 
Liquid Fuel Manufacture 


Polymerizing gaseous olefine hy- 
drocarbons to liquids has now 
become a matter of considerable 
economic interest. Reason, 
behind this development: the 
large quantity of lighter unsat- 
urates being produced as by- 
products in petroleum cracking. 


Among the most f-romising cata- 
lytic method of polymerization is 
that using phosphoric acid as a 
catalyst. This process is covered 
by patents of a major oil com- 
pany which licenses users. Phos- 
phoric acid is spread in a thin film 
on a nonporous-type support. 
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Aroclor 1248 Useful 
In Heat Transfer 


Aroclor* 1248 is rapidly gaining 
in popularity as a heat-transfer 
medium. It is a nonflammable, 
liquid-phase, heat-transfer fluid, 
designed for operation at atmos- 
pheric pressure at maximum 
temperatures of 300° C. 


Outstanding performance char- 
acteristics of Aroclor 1248 were 
demonstrated in a unit designed 
for pilot operations to reach tem- 
peratures not attained by ordi- 
nary steam pressures. 


A portable electric heater was 
devised with Aroclor as the heat- 
transfer mediuni. Extensive test- 
ing showed the use of Aroclor 
had several advantages: 


e Freedom from fire hazard. 


e Viscosities sufficient to permit 
pumping at room tempera- 
tures, 


e Boiling point sufficiently above 
300° C. to assure liquid con- 
dition at all times. 


e Stability against heat, plus 
enough safety factor to ac- 
commodate accidental over- 
heating. 

e Other advantages such as con- 
trolled vaporization loss, free- 
dom from minimum corrosive 
action and freedom from tox- 
icity hazard (in properly en- 
closed system) were also ob- 
tained. 

Use the coupon below to order a 

bulletin that describes the physi- 

cal properties of Aroclor 1248. 

















21% Monsanto DCP 
Gives Users 4 Advantages 


If you are using dicalcium phos- 
phate, investigate the advan- 
tages of 21% dicalcium phos- 
phate which Monsanto makes 
along with the 18% grade. 


Each of these products has its 
place and application, ‘The more 
concentrated form, in particular, 
offers these benefits to users: 


1. You save money. Not only on 
freight, but also on the actual 
cost per unit of phosphorus f.o.b. 
the plant. 

2. You get flexibility in formulation. 
Since less material is used, your 
nutritionist can vary his other in- 
gredients . . . increase the energy 
value of the feed to a greater 
degree. 


3. Your customers require less stor- 
age space. 


4. You gain over 14% in phos- 
phorus supplement warehouse 
space. 


To put all these advantages to 
work for you, send the coupon 
today for more informativn on 
Monsanto DCP. 


Reg. U.S. 
Pat. Of. 


MONSANTO 
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News about flexible metal hose and tubing 
These are 3 jobs that design, production and maintenance engineers have given them to do 


REMOVES DANGEROUS FUMES — Here, American 
Flexible Metal Hose helps meet production schedules and 
lessens costs by making working conditions safer on assem- 
bly lines. It carries away heat and gases from brazing 


DAMPENS VIBRATION AND NOISE —which ordinarily 
would be carried along piping from compressor to air- 
cooled working areas in the Mission State Bank, Kansas 
City, Kansas, Two American Vibration Eliminators—3% in. 
I.D. on the liquid side and 4 in. I.D. on the gas side—absorb 
compressor vibration. Since they also provide for expansion, 
there is little danger of cracked lines. Air conditioning 
unit installed by Betz Engineering Co., Kansas City, Mo. 


operation. This hose installs and positions easily. If you 
need a connector that must move, bend or convey liquids, 
steam, semisolids or gases, American can give you a flexible 
metal hose or tubing of the right alloy for your specific job. 


MAKES LUBRICATION POSSIBLE — This blower, manu- 
factured by Master Fan Corporation, Los Angeles, is incor- 
porated into the air conditioning equipment of a ve 

compact electronic unit, and may be serviced only through 
a small inspection opening. Out-of-reach motor bearings 
are greased and flushed through three lengths of American 
Flexible Metal Tubing. The bower is built to AN speci- 
ficatéons. — 


WRITE FOR BOOKLET $$-50: shows how the tubing is designed, used and installed—gives specifications on tubing and fittings. The Ameri- 
can Brass Company, American Metal Hose Branch, Waterbury 20,Connecticut. In Canada: The Canadian Fairbanks-Morse Co., Ltd. 


teen 
wherever connectors must move... CO ntican flexible metal hose and tubing 
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Rugged construction 
plus precision engineering 
... that’s the DAY com- 
bination that means extra 
years of trouble-free, eco- 
nomical operation. Plant 
after plant is finding this 
true. Whatever your spe- 
cial need, you'll find a 
DAY Heavy Duty Blender 
designed for you. Special DAY features on this 
Heavy Duty Blender have been developed to pro- 
vide top performance and extra-long equipment 
life span. The DAY dry 
color agitator is designed 
for heavy bodied powders. 
Other types of agitators 
are available to meet spe- 
cific requirements. DAY 
large outboard bearing 
construction gives maxi- 


" 


DRY COLOR AGITATOR 


ln 


OUTBOARD BEARINGS 





means longer life span 





[pay large coy heavy duty blenders 
at A. &, Staley Co., Decatur, Ill. 
Fd 


4 
f 


mum shaft support, smooth operation. 
Exclusive stuffing box design prevents 
bearing damage from abrasive mater- 
ials, and eliminates danger of product 
contamination by bearing lubricants. 
The DAY spiral ribbon agitator is de- 
signed for paste, semi-paste, granular 
or liquid products. For complete infor- 
mation or service, call your nearest 
J. H. Day field engineer or write for Bulletin 354-A. 


SPIRAL RIBBON AGITATOR 


FOUNDED 1887 


here yo bt DA Olt buy deowtlabllély 
WEA Y Y Y 7 


THE J. H. DAY COMPANY 


INCORPORATED 
1147 HARRISON AVENUE * CINCINNATI 22, OHIO 


PRODUCERS OF QUALITY EQUIPMENT FOR BAKING @ PAINT & VARNISH » CHEMICAL 
FOOD @ RUBBER @ PHARMACEUTICAL @® COSMETICS» PAPER & PULP.» EXPLOSIVES 
CERAMICS @ CANDY @ SOAP @ SUGAR® MILK PRODUCTS s OTHER MAJOR INDUSTRIES 


Save with American Blower Axial Fans 


Dependable, low cost ventilation! 
The Navy demands it on battlewagons .. . 
Railroads specify it for modern streamlined trains .. . 


Commerce and industry require it for the conduct of 
profitable business .. . 


No one company has done more to provide dependable 
low cost ventilation than American Blower. 


For example, American Blower Axial Fans are widely used 
in thousands upon thousands of varied applications, and 
are unsurpassed for ease of installation and efficient 
performance. 


For complete information on axial fans and other Ameri- 
can Blower Air Handling equipment, contact our nearest 
branch office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation : : 
American Blower Axial Fans are smooth 


in performance, built for endurance and 


AMERIC AN oO BLOWER convenient to install. 


YOUR BEST BUY IN AIR HANDLING EQUIPMENT 


Serving home and industry: NAERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS & ROSS EXCHANGERS 
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+ EXPLOSION: PROOF MOTORS 


ALLIS 


Louis Allis explosion-proof motors have the Under- 
writers’ Laboratories approved labels for all types 
of hazardous conditions ~ Class I, Group D for ex- 
plosive liquids and vapors; Class II, Group G for 
combustible dust; Class II, Group F for carbon 
black, coal and coke dust; Class II, Group E for 
combustible metal dust. 

There is a modern streamlined Louis Allis Explo- 


THE LOUIS ALLIS CO., 


- 


onditions 


sion-Proof motor to satisfy your most exacting 
specifications. A careful comparison and analysis 
will show you that Louis Allis Explosion-Proof 
motors offer you more dependable performance, 
convenience, long life and safety. 


For quick, dependable service contact your near- 
est Louis Allis Sales Engineers. 


-ORMANCE 


om 


Milwaukee 7, Wis. 





leadership 


Provides both analyses of gase- 
ous of light liquid mixtures and 
precise, recorded ratios of stable 
gaseous isotopes. 


Micromoanometer 
For absolute, high-accuracy mi- 


. 


pendent of 
Range 0.1 
readable to 0.1 micron. 


Medel 21-610 


Isotope-Ratio Mass Spectrometers 

For high-precision isotope-ratio measure- 
ments; medical, biological and chemical 
tracer experiments; cancer and metabolism 
research; catalytic studies; geological assays. 


Consoli 

Analytical Mass Spectrometer 

For fundamental research in ileum pro- 
cessing, chemical manufacturing, biochemi- 
cal and molecular-structure investigations. 


Model 24-101A 


Mass Spectrometer Type 
Leak Detector 


Portable, extremely sensitive; 





locates leaks in vacuum equip- 
ment, high pressure cylinders, 


unattended service for analysis, compressor units, glass-to-metal 
process control, 


ion. seals, and welded joints. 


Consolidated’s Spectro-Sodic 
digital tabula- Solves linear simultaneous equa- 


tions; mass and infrared spec- 
trometer analyses; electrical cir- 
cuits, structures, aircraft flutrer 
and statistics. 


for Bulletin CEC-1302-X4 


Consolidated Engineering 


CORPORATION 
300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service through €8¢ INSTRUMENTS, INC., 
a subsidiary with offices in: Pasadena, New York, 


Chicago, Washington, D. C., Philadelphia, Dallas. 


- 


Allied Chemical & Dye Corporation 

American Cyanamid 

American Steel & Wire Company 

Argonne National Laboratories 

Armour Research Foundation 

Atlantic Refining Company 

Atomic Energy Commission 

Bell Telephone Laboratories 

Birmingham General Hospital 

Brookhaven National Laboratory 

Brown, Boveri Company, Switzerland 

California Institute of Technology 

Carbide & Carbon Chemical Division 

Carthage Hydrocol, Inc. 

Celanese Corporation 

Cities Service Refining Corporation 

Commercial Solvents Corporation 

Cornell University Medical College 

Detroit Edison Company 

Dow Chemical Company 

E. I. Du Pont de Nemours 

El Paso Natural Gas 

Electro Seal Corporation 

Esso Standard Oil. Company 

Ethyl Corporation 

Ford Motor Company 

General Electric Company 

General Petroleum Corporation 

Gulf Oil Corporation 

Humble Oil & Refining Company 

Institute of Gas Technology 

Jefferson Chemical Company 

Mayo Clinic 

Metropolitan Utilities of Omaha 

Milwaukee Gas Company 

Minneapolis Gas Company 

National Bureau of Standards 

Nationa! Radiological Deferse Lab. 

Northwestern University 

Pan American Refining Corporation 

Phillips Petroleum Company 

Polymer Corporation, Ltd. 

Public Service of Northern Illinois 

Purdue University 

Richfield Oil Corporation 

Shell Oil Corporation 

Sinclair Refining Company 

Sloan Kettering Institute 

Socony-Vacuum Laboratories 

Southern California Gas Company 

Standard Oil Company of California 

Standard Oil Company of Indiana 

Standard Oil Company of Ohio 

Standard Oil & Gas Company 

Sun Oil Company 

The Texas Company 

Tide Water Associated Oil Company 

Union Oil Company of California 

University of Buffalo 

University of California 

University of Ilinois 

University of Liege, Belgium 

University of Michigan 

University of Minnesota 

University of Southern California 

University of Washington 

University of Wisconsin 

U. S. Air Force School of Aviation 
Medicine 

U. S. Army Chemical Center 

U. S. Bureau of Mines 

U.S. Navy 

U.S. r Company 

U.S. Administration Center 

West Virginia University 
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Your 
Switchboard to 
Precision Data 


@ For temperature, batch weigh- 
ing, force and other measurements 
... investigate the Speedomax 
Model D Indicator. It gives you 
more points than any other one 
instrument. Write today for 
Folder ND46(4), Leeds & North- 
rup Company, 4916 Stenton 
Avenue, Philadelphia 44, Pa. 


dri Ad ND46 (12) 





Now and then someone revives an old argument— 
**it costs too much to maintain lubricated valves."’ 


On the surface, that sounds logical. But if thot 
really was a fact, millions of Nordstrom lubricated 
valves in service today* could never have been 
sold, 


WHAT IS THE ADVANTAGE OF 
A LUBRICATED VALVE? 


The most important 
function of lubricant in 
a Nordstrom valve is to 
give a tighter seal than 
can be accomplished 
through any other 
method yet developed. 
The thin film of plastic 
lubricant that is forced 
around the ports of the 
plug is a pressure seal in itself. 

Of course, the lubricant has other obvious advan- 
tages—the same advantages it has in your automo- 
bile, or in any other mechanical equipment where 
metal rubs metal. The lubricant all but eliminates 
the possibility of galling or seizing, and consequently 
keeps the valve ready to operate in a hurry. A lubri- 
cated Nordstrom valve operates easily even against 
high line pressures, because the plug turns within the 
line, rather than being forced or wedged against it. 
Since it takes only a quarter turn of the plug to open 
or close the valve, it operates in seconds instead of 
minutes. 


WHAT DOES THE LUBRICANT DO? 


In a Nordstrom valve, lubri- 
cant is forced through a series 
of grooves surrounding the 
plug ports. There it acts as 
an extra seal against the little 
leaks that become big prob- 
lems. It is also forced into a 
lubricant chamber at the 
small end of the plug where 
it serves as a hydraulic jack 
to keep the plug easy to turn. 


Finally, it lubricates . . that is, it prevents grinding 
wear, fills tiny imperfections that may develop, and 
it lets the plug slide without grating. 


WILL A NORDSTROM VALVE WORK 
WITHOUT LUBRICANT? 


eee 
Jn 


Yes, but then the whole advantage of a lubricated 
valve is lost. Your car will also operate without lu- 
bricant, but with proper lubricant, it is far more effi- 
cient, lasts many, many times longer, needs much 
less maintenance, and is safer. So is a valve. Nord- 
strom is fundamentally a valve—a plug valve made 
to exceptional standards of tolerance and quality — 
but it is the internal Nordstrom lubrication system 
which raises its performance standards above ordi- 
nary valves. 


HOW OFTEN SHOULD NORDSTROM 
VALVES BE LUBRICATED? 
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Like your car, that depends upon the service—the 


temperature, process, frequency of operation, etc. 
It’s hard to generalize, but. your Nordstrom sales 
engineer can advise you. Using Rockwell lubricants, 
made especially for Nordstrom valves, is one way to 
reduce frequency of lubrication in many cases. Also, 
Rockwell markets mechanical lubrication equip- 
ment to make scheduled lubrication easy. Nordstrom 
Hypreseal valves are now built with an external 
fitting so that it is unnecessary to remove any parts 
from the valve before lubrication. 














LUBRICANTS SHOULD BE USED? 


Part of the effect of lubricating your car is lost if you 
use improper lubricarits. That is also true of lubri- 
cated valves. Genuine Rockwell lubricants will save 
you money—they are the result of the longest and 
most extensive.research into valve lubricants by any 
company. They are the result of years of field experi- 
ence with nearly every process condition. For many 


services there are variations of Rockwell lubricants — 


compounded to offset specific line conditions. Also, 
for many services: Rockwell Hypermatic lubricant 
may be recommended. This lubricant, which is com- 
pressible and energizable, regenerates itself in the 
lubrication system, greatly reducing lubrication fre- 
quency. In any case, consult your Nordstrom sales 
engineer. 


HOW LONG WILL PROPERLY 
LUBRICATED NORDSTROM VALVES 
LAST? 


That’s impossible to answer, 
since many of the first Nord- 
strom valves put into regular 
service are still going strong. 
The service has a lot to do with 
it, naturally. In gas service, 
there are many valves with 
more than 30 years service. In 
the valve-killing application of 
drilling rig mudlines, Nord- 
strom valves have been disassembled for inspection 
after more than 150,000 feet of hole on many occa- 
sions, found to be without wear, and returned fur 
more service—often four times the life of ordinary 
valves. In a two-year paint plant test, Nordstrom 
valves were the only ones that did not need to be 
replaced because of leakage. Nordstrom files are full 
of such authentic field case histories—ask your Nord- 
strom sales engineer. 





* Nordstrom invented lubri- 


WHAT ABOUT MAINTENANCE COSTS 
FOR NON-LUBRICATED VALVES? 





In any but the most simple 








€3 Z- services, any kind of valves 


need some maintenance. But 
in the case of Nordstrom 
valves, maintenance is gen- 
erally confined to adding 
lubricant at intervals. Over 
a 20-year period, Nordstrom 
sales of repair parts have been less than half of one 
per cent of sales. In several plants in which records 
were kept and where Nordstrom and other valves 
were used, repair parts for Nordstrom valves ran 
about one-tenth of other makes. 


The analogy to your car carries over here—if you 
don’t lubricate it, you save on lubricant, but pay the 
far, far higher costs of part replacement. And more 
particularly, you'll need a new car much more often. 


When you consider valve maintenance, be sure to 
count all the costs—not just simple service, but 
major repairs and complete replacement costs, shut- 
downs, extra labor to operate, and all factors. 

If you do, if yours is a typical application, you'll 
find that year-in and year-out, the most economical 
valves you can use are Nordstroms. 

If you'd like to discuss the suitability of Nordstrom 
valves for any service, let us know. Rockwell Manu- 
facturing Company, Pittsburgh 8, Pa. 








ROCKWELL Built 


Nordstrom Valves 
Lubnicant-Sealed tor Postive Shut-Off 







cated valves more than 30 
years ago. Since that time, 
several million have been 
installed in hundreds of 
widely varied petroleum, 
gas, chemical and other 
process services. With by 
far the most complete 
range of sizes ond pres- 
sures, and many potents 
on construction details, 
Nordstrom is the leoder in 
lubricated valves. 




















Now, with Thermo Electronic Control- 
lers, thermocouple and resistance bulb 
types, you can afford accurate, auto- 
matic temperature control on processes 
and equipment operating between 
—100°F and 3000°F. The two-position 
control action is continuous and high 
speed, only one part—a magnetic con- 
trol relay — moves positively when the 


process calls for a change of heat. Both . 


types of controllers incorporate a null 
balance circuit for high measuring ac- 
curacy with an electronic control sys- 
tem for sensitivity and speed. Calibra- 


REQUIRE PRECISE TEMPERATURE CONTROL? 


Thermo 


Hectronic 


TEMPERATURE 
CONTROLLERS 


provide 

NULL BALANCE ACCURACY 
ELECTRONIC SENSITIVITY 
AND SPEED 


AT LOW COST 


tion is guaranteed to within plus or 
minus % of 1% of full scale range. 
Bright signal lights indicate tempera- 
ture conditions and are clearly visible 
over wide angles and great distances. 
Outstanding features of Thermo 
Electronic Controllers are simplicity of 
design and sturdy and compact con- 
struction. They are easy to install, eco- 
nomical to operate, and require little 
maintenance. Severe vibration or me- 
chanical shock will not affect the meas- 
uring accuracy or control sensitivity. 


TELL US ABOUT YOUR TEMPERATURE CONTROL PROBLEM OR WRITE FOR 


Thermocouple Pyrometer Controller Bulletin 50-£ 


Resistance Bulb Controller Bulletin 55-€ 


OTHER 
THERMO 
ELECTRIC 

PRODUCTS 


Thermocouples 

Protection Tubes 

Quick Céupling Connectors 
Thermocouple and Extension Wires 


Resistance Bulbs 





Therm O Ele ctric C0,.Mc 


NEW JERSEY 
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MODEL 150-B 


..- GREATER 
FIRE-KILLING CAPACITY... 
HIGH - SPEED OPERATION and 
EASIER MANEUVERABILITY... 


Ansul “B” Model Wheeled Extinguishers are com- 

pletely new. Dozens of design changes have im- 

proved their operating characteristics as well as their 

appearance. They provide faster, easier extinguish- 

ment of fires almost twice as large as those handled 

by our “A” model wheeled extinguishers. New 

Ansul Wheeled Extinguishers are easier to move to 

the fire. They can be actuated faster. They’ll put out more fire faster. MODEL 350-8 
They’re easier to recharge and maintain. And they will give even more 


years of trouble-free service. 


Ae For a demonstration call your ANSU L 


Ansul representative today. Or 
for additional information send ) <a Company ” 


for file number W-44. 
FIRE EQUIPMENT DIVISION * MARINETTE, WISCONSIN 


MANUFACTURERS OF RY RIGERATION PRODUCTS, INDUSTRIAL AND FINE CHEMICALS AND LIQUEFIED GASES 
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Trusted by all! 


As you see here, even Justice trusts the scales. 
With them she can establish the truth with an 
easy mind. In the same position are all who 
wish to see mutual services justly distributed. 
In doing this they are helped by scales. To 
them are entrusted decisions concerning im- 
portant possessions. Those who build weigh- 
ing machines must never loose sight of this 
fact. They must give of their best in order 
that their machines may justify the confidence 
of the buyer. Schenck Weighing Machines are 
designed on this principle by experienced 
engineers according to the latest findings of 
the weighing technics, and are appreciated all 
over the world as an approved aid in answer- 
ing difficult weighing problems. The Schenck 
manufacturing programme comprises beside 
the delivery of large weighing machines for all 
industrial and commercial purposes particu- 
larly Automatic Weighing Machines for 
rope ways and narrow gauges, BeltWeigh- 
ers, Weigh-Feeders, special Batch and 
Hopper Scales for mixing plants, etc. If you 
attach importance to enstrusting the weight 
control of your factory to high quality weighing 
devices, we recommend you to consult our 
experienced Schenck engineers. Please write 
for information concerning the possibilities 
of cooperation to 


Carl Schenck Maschinenfabrik Darmstadt GmbH - Darmstadt 


. 
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REASONS WHY -«- 










sretetnatetotefetes see 
PANELLIT is the 


largest huilder of 
process control panels — 
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¢3¢ SPECIALIZED ENGINEERING. . 
combining instrumentation 
and process experience, 
PANELLIT provides sound 
and economic 
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-*3° ADVANCED STANDARDS OF 
¢°¢ CONSTRUCTION . . . have 
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os oF #4 + bag fi behind-the-panel FER TION tbe . an advanced 
e youts. @ FANELLIT control panel 
"SS Asessese. seeess, has resulted in better process 

o00eeee $33 wweeee control. 
oseee eee « . filters information for the 
; ; is operator to know . . . and 
oe PIONEERING CONCEPTS OF ; . ner it in a manner that 
» INSTRUMENTATION. . . the $33 eee e¢ may act quickly and 
$3 graphic control panel, mini- ° instinctively. Write for 














ature instrumentation, complete information, 
unitized annunciator. 

systems, scanning 
and monitoring devices 
... all have been closely 


associated with PAaNeLLIT. 
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$e =PANELLIT moves 
@¢* quickly to carry them 
>» out... without confu- 


Cwaardivalne Take woeks: INFORMATION SYSTEMS 
PANELLIT takes ours. PANELLIT, INC., 6312 N. BROADWAY 
CHICAGO 40, ILLINOIS 
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positive 


safety 


_ENGINEERING 
CORPORATION 


501 Commercial Avenve 
PALISADES PARK, NEW JERSEY 


—__. Affiliates: 


BalanSeal and FarriSeal 
Safety-Relief Valves 


(Pot'd & Pat. Pending) 


Corrosion and varying back pressure—the two dangerous enemies of 
positive safety-relief valve operation —are stopped cold by the ingenious 
construction of Farris valves. Critical working parts are isolated from the 
lading fivid so that they can't stick, plug or corrode and the special bel- 
lows construction nullifies the effect of back-pressure surge. You get posi- 
tive protection, under all operating conditions. Manufacturing economies 
ofter realistic pricing —and the design permits the use of much smaller 
discharge piping, at an important saving. So for safety and economy, 
specify FarriSeal or BalanSeal safety-relief valves. You're never stuck, 
because they never stick! 
Technical manual, 51B, a treatment on Back Pressure Piping and 
Surge characteristics and 76-page catalog is yours for the asking. 


*ASME-N.B. APPROVED 
(Certified for Copacity) 


© FARRIS FLEXIBLE VALVE CORPORATION ® FARRIS STACON CORPORATION © FARRIS HYDROTORQUE CORPORATION 
© FARRIS HYDROSEAL CORPORATION © FARRIS PICKERING CORPORATION 
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13 types...4 basic designs 


to meet your elevating requirements 





















Centrifugal discharge | Positive discharge for 
for free-flowing, fine or | light, fluffy, fragile or 
loose materials with | any materials that tend 
small to medium lumps. | to stick to the buckets. 
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Continuous discharge 
for many materials — 
light to heavy, small to 
large, abrasive lumps. 









Internal discharge for 
gentle handling of small 
articles such as pellets, 
rivets, seeds, castings. 


Link-Belt screw conveyor and bucket elevator 
handle material from railroad car to storage silo. 
















Let LINK-BELT recommend the bucket elevator best-suited to your needs 
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V \ HERE large or small quantities of 
bulk materials.must be elevated in lim- 
ited space, a bucket elevator is the 
equipment you need in most cases. 
And, in every case, you'll find the one 
that can do the job for less in the com- 
plete Link-Belt line. 

Link-Belt builds a type and size of 
bucket elevator for every requirement. 
Included in the 4 basic designs are 13 
types of bucket elevators designed to 
suit a variety of materials. A wide 





range of sizes on chain or belts is also 
available. 

Other Link-Belt engineering extras: 
Rigid, jig-built casings are self-support- 
ing requiring only occasional lateral tie- 
ins depending on height. Periodic in- 
spection is speeded with easy access to 
both head and boot. Chain or belt ten- 
sion is maintained at all times with 
simple screw or gravity take-ups. You 
can get complete engineering informa- 
tion from the Link-Belt office near you. 





BUCKET ELEVATORS 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, Seattle, Toronto, 
Springs (South Africa), Sydney (Australia). Sales Offices in Principal Cities. 


13. 21%A 
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Air view of Bethlehem Foundry & Machine Co. plant. 


Down-to-Earth 
OPINIONS of BETHLEHEM 
and its PROCESS EQUIPMENT 


“Our relations with Bethlehem have been entirely satisfactory. We 
have been dealing with them since 1939. They are high class fabri- 
cators. They're certainly well equipped. I've been up there and can 
testify to that. They have a wide range of equipment.” 
Typical kettle installation. — Manufacturer of plastic coatings 
“Bethlehem has a well rounded organization—can do all kinds of 
work—have all types of machines—well organized to produce any 
kind of mechanical equipment. A good outfit.” 
vacuum stills reaction vessels —An equipment manufacturer 
“Very co-operative—our relations have been excellent.” 
— Manufacturer of aniline colors 


autoclaves erystallizers 


kettles sulfonators 


retorts ore roasters "They are tops—services excellent—Bethlehem does design work— 
ela they offer more engineering than others—the fusion kettles they make 
nitrators mannanen Terraces for us are particularly good.” — Executive of Dyestuffs Co. 


molten salt heat transfer systems “They are a good outfit—they do what they say they will do.” 
— Machine manufacturer 


BETHLEHEM FOUNDRY & MACHINE CO. 


Process Equipment Division 


BETHLEHEM PENNSYLVANIA 
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yailaole 
uwVVestinghouse 


GAS-FIRED 


PEEDHEATER 


For store, office, factory or warehouse, check these 8 
Westinghouse features: 


oO Re 






. Instant on-the-spot HEAT 
. Automatic controls—no attendant needed 

. Ceiling suspension—uses no working space 

. No heat loss as in central plant piping 

. Swift, easy, economical installation; simple upkeep 
. Fully approved safety controls 

. Handsome, functional styling—no finishing cost 
. 7 sizes—25,000 to 200,000 BTU 








THE COMPLETE WESTINGHOUSE LINE 
Meets Every Unit Heater Need 


eCcN DAUM hw N = 













Heat starts right away—no long warm-up period. Self- 
contained, ceiling-mounted, the Westinghouse Gas-Fired 
Speedheater takes no vaiuable working space, needs no 
supervision, runs for low cost on natural, manufactured or 
LP gas. Adjustable louvres control distribution ; fan will run 






















DOWNBLAST SPEEDHEATER separately for air circulation in summer. Get sure heat, save 
money on installation, avoid work, cut fuel bills—specify 
HORIZONTAL SPEEDHEATER the new Westinghouse Gas-Fired Speedheater. 






For full details on the Speedheater model best suited for 
you, call your nearest Westinghouse office for Catalogs 
Get 7 times more output than conventional radiators; 1521 and 1525, or write: Westinghouse Electric Corpora- 


save money and space. In addition to the new Gas- - E 
Fired ea Wasineheus Speedheaters are available tion, Air Conditioning Division, Boston 36, Mass. 
in 82 standard sizes in steam and hot water units. 
Capacities range from 25,000 to 400,000 BTU in hori- 
zontal and vertical models to meet every application. 




















WESTINGHOUSE AIR CONDITICNING 


you can BE SURE...1F ns Westinghouse 


5-80335 
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MULTIWALL 
BAGS 


PROTEX 
WATERPROOF 
PAPER. LINED 

BAGS 


SHARKRAFT 
BAGS 


Complete protection of your product 
plus attractive appearance 
... the result of 
over 100 years experience 
in designing and making bags. 


CHASE BAG COMPANY 


GENERAL SALES orrices 309 W. JACKSON BOULEVARD 
CHICAGO 4, ILLINOIS 
30 BRANCHES AND SALES OFFICES STRATEGICALLY LOCATED 
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and Oil firing 
in 10 seconds 
“wd 








Modern Cleaver-Brooks 
Model LR Steam Boiler 
Equipped with Exclusive 
Cleaver-Brooks ‘'10-second 
conversion” Combination 
GAS and/or Oll Burner 





TWO, simple 
motions eliminate 
time-consuming 
change-over 


ow you can use oil or gas at the flick of a switch! This ex- 
Nausive new Cleaver-Brooks development permits changeover 
from oil to gas or vice versa in only 10 seconds. 

That’s because the Cleaver-Brooks Combination Gas and/or 
Oil Fired Boiler operates on gas with the oil burner in place. Simply 
flipping a selector switch on the control panel to either gas or oil 
sets the proper circuit in action. Turning the convenient fuel supply 
valves completes the entire changeover — and in 10 seconds or less! 

To gas users in all parts of the country — and in particular 
areas where local requirements demand immediate changeover — 
this exceptional fuel flexibility can be an important factor in deter- 
mining your overall operating economy. 

Ten-second conversion, like 4-pass construction, self-contained 
design, guaranteed 80% efficiency, is another “plus” feature pioneer- 
ed by Cleaver- Brooks. It demonstrates Cleaver-Brooks’ continu- 
ing effort to bring steam users even greater flexibility and reduced 
operating costs. 

Consider Cleaver-Brooks boilers for simplifying your operation. 
Automatic firing on oil, gas or combination oil/gas fuels, plus extra 
conveniences, assure greatest investment return. Write for catalog. 


BOILERS — STEAM OR HOT WATER-—FOR HEATING AND PROCESSING, 
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| TURN 
SELECTOR 
SWITCH 
TO GAS 
OR OIL 


TURN OFF ONE FUEL 



























LINE AND OPEN THE OTHER 





Cleaver-Brooks 
Originators of the 
Self-Contained Boiler 





 GLEAVER: Brooks Company 

L, 345 E. Keefe Ave., Milwaukee 12, Wis., U.S.A. 
ghost Address: Ciebro-Milwaukeew!s 
Builders of Equipment for the Generation and 


Utilization of Heat * Steam Boilers * Oil and ee 
Tank-Cor Heaters * Distillation Equipment * Oil ond 


Gas-Fired Conversion Burners 


IN SIZES FROM 15 TO 500 HP, 


15 TO 250 PSI 





61 











October 1953—CuemicaL ENGINEERING 





ppt 


7 


ALCOA ALUMINUM HEAT EXCHANGER 
TUBES offer big savings in original cost. 
For instance, an average-sized refinery can 
save $50,000 in first cost (figured on 20,000 
tubes) over other metal tubes. Further sav- 
ings in handling, shipping, cleaning—as 
well as excellent low temperature service 
and resistance to corrosion—make Alcoa 
Tubes the best buy, by far, for heat ex- 
changer service. Write for the booklet: 
**Alcoa Aluminum Heat Exchanger Tubes.” 


ALCOA ALUMINUM SHEET AND PLATE, Forgings, 
Coiled Tube, Tread Plate and Storage Tanks offer 
exceptional cost-cutting advantages to the processing 
field. Write for the pamphlet: “Alcoa Aluminum in 
the Process Industries,” 











ALCOA ALUMINUM TANK CARS. Ship- 
pers everywhere report: No damage to 
ladings . . . no damage to cars, when 
valuable liquids are delivered in Alcoa 
Aluminum Tank Cars. Talk to your car 
builder, or write to Alcoa. 


ALUMINUM COMPANY OF AMERICA 
900-k Alcoa Building, Pittsburgh 19, Pa. 


Alcoa f 


y 


For process chemicals 
—catalysts, catalyst 


=< Aluminum 
—investigate ALCOA 
Chemicals, 


ALUMINUM COMPANY OF AMERICA 
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Highly specialized process controls are used to produce 
the finest in seamless WELDING FITTINGS 


Only Globe, among manufacturers of welding fittings, 
produces its own seamless steel tubes. Specialized pro- 
cesses at every stage of manufacture from billet to tube Pi 


to fitting — insure uniform high quality. Thorough 
inspection and continuous laboratory control guarantee 
strict conformity to rigid specifications. 

Now . .. you can get these high-quality fittings when 
you need them — in the quantities you want. Just get 
in touch with your nearest Globe distributor. 


GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 
* Cleveland * Detroit 


Seaver © os s New York » Philadeiphi ®. Levis Here is one of the highly specialized manu- 


Producers of Globe Welding Fittings -~ Globe seamless stainless steel cubes — en pepeeene ig ee 
alloy — carbon seamless steel — — Gloweld welded stainless steel tubes — _ form a seamless tube. 
lobeiron (high purity ingot iron) seamless tubes. 


AVAILABLE IN A COMPLETE LINE OF — 
SIZES AND WEIGHTS THROUGH GLOBE a —— 
DISTRIBUTORS IN ALL KEY CITIES — welling Siting: tuts. 
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i Electrochemical plant discharges salt from main Link-Belt belt con- 
veyor to storage tanks with tripper and reversing wing conveyor. 


TOTAL ENGINEERIN 


; e ? tion that will follow through on every detail. This 
It $ LINK BELT $ answer includes supplying all related equipment . . . build- 







for improved belt ing supporting structures and enclosures . . . erect- 
ing the complete job, if desired. 
conveyor performance It's easy to see why “total engineering” results 
in top belt conveyor performance. For complete 
B*:: conveyor efficiency begins with correct anal- information, call the Link-Belt office near you today. 
ysis of overall system requirements. And right 13,131 





from the start Link-Belt offers you unique advan- 
tages. Our engineers can apply broad experience to 
your bulk handling problems. 















Working with a complete line of quality com- BELT CONVEYOR EQUIPMENT 
ponents, they can select the belt conveyor equip- LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Phila- 
H : 2 delphia, Colmar, Pa., Atlanta, H . Mi polis, San 
mane best suited to yout peas needs. What's RENE, Francisco, Los Angeles, Seattle, Toronto, Springs (South 
Link-Belt has a nation-wide engineering organiza- _— Africa), Sydney (Australia). Sales Offices in Principal Cities. 









LINK-BELT builds a complete line of belt conveyor components 
ALL TYPES OF ROLLER BEARING IDLERS 


Q 













BELT AND MOTOR 
PROPELLED 
TRIPPERS 





Impact-cushioning idler 





45° troughed idler 









COMPLETE 
TERMINAL 
MACHINERY 







Belt-training idler 20° troughed idler 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 

No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 
over a Jong pump life. 


Low maintenance cost. 


You can dispense with oil filters and dust filters when 
you install °Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal! lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 


NAS ENGINEERING COMPANY 
395 WILSON, SO. NORWALK, CONN. 
66 
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means of achieving these three benefits: 


What do these two 


FIRST—recovery of valuable mate- 
rials entrained in process gases. 
SECOND —cleaning of gases for sub- 
sequent re-use. 

THIRD—-control of discharge gases 


well within the limits set by nuisance 
abatement laws—vital in maintaining 


‘smokes’ have in common? 


THE SMOKE PARTICLES that cigarette filters 





attempt to trap are often as small as one 
2 millionth of an inch. 


Gases generated in industrial processes 
contain particles as minute as these— 
in addition to many a good deal larger. 
And, particularly in cases where a range 
of microscopic particles is involved, tests 
show Koppers-Elex Electrostatic Precipi- 


good public relations in industrial 
communities. 


Koppers precipitators can work at al- 
most 100% efficiency . . . and operate 
continuously, too. Koppers multiple- 
chamber design permits the gas-cleaning 
operation to continue uninterrupted in 
one chamber while another is undergoing 


tators to be the most effective and efficient inspection or maintenance. 


Koppers-Elex precipitators are designed, engineered, fabricated, erected, and guar- 
anteed under one contract by the Koppers Company. For analysis and recommenda- 
tions relating to your operation, submit details without obligation to: Kopprrs 
Company, Inc., Precipitator Department, 310 Scott Street, Baltimore 3, Maryland. 


ELECTROSTATIC 
PRECIPITATORS 


METAL PRODUCTS DIVISION * KOPPERS COMPANY, INC., BALTIMORE 3, MD. 


This Koppers Division also supplies industry with Fast’s Couplings, American 
Hammered Industrial Piston and Sealing Rings, Aeromaster Fans, Gas Apparatus, 


Engineered Products Sold with Service 


y 
KOPPERS 
4 


GUARANTEE: Ali Koppers- 
Elex precipitators are guar- 
anteed to meet your speci- 
fications for efficiency or 
residual content. 


® 
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COST OF 
REPAIR PARTS 


HOW MANY PRICE TAGS ON 


A CHEMICAL PUMP? 


TENN 


The important factor in determining the value of a 
chemical pump is its life cost. First cost or purchase 
price is just the beginning. How often is the original 
cost duplicated in cost of repairs? In maintenance, lubri- 
cation, repacking and adjustments? In lost production 
due to pump failure? 


It is no accident that LaBour pumps, over the years, 
have piled up enviable records for low life costs and for 
continuity of operation. LaBour has always specialized 
in the manufacture of equipment for handling corrosive 


liquids; LaBour pumps are not merely adaptations of 
hydraulic pumps, fabricated from corrosion resistant 


materials. 


LaBour pumps are designed and built especially for 
chemical service. Years of experience in chemical appli- 
cations have given LaBour an unequalled background 
out of which has come a variety of types to meet the 
specific pumping need with the right pump for that job. 
That is another reason for the service records estab- 
lished by LaBour. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


LaBOUR 


THE LaBOUR COMPANY, INC. * Elkhart, Indiana, U.S.A. 
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A complete line 
of dependable 
products 

for industry 


PETROLEUM 


PARANOX 
PARATONE 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATAC 
PETROHOL 
Methyl Ethy! Ketone 
Dewaxing Aid 
Ethyl Ether 
Isopropyl! Ether 
Reference Fuels 


SURFACE COATING 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
Secondary Butyl Alcohol 
Secondary Butyl Acetate 
Isopropyl! Acetate 
Acetone 

Methyl! Ethyl Ketone 
Ethy! Ether 
Isopropy! Ether 
Dicyclopentadiene 
Naphthenic Acids 
Iso-Octyl Alcohol 
Decyl Alcohol 
CHEMICAL 

SRN mee cnn errs 
PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
Iso-Octy! Alcohol 
Decy! Alcohol 
Tridecy! Alcohol 
Dicyclopentadiene 
Isoprene 

Butadiene 

Ethy! Ether 
Isopropyl! Ether 
Tripropylene 
Tetrapropylene 
Aromatic Tars 


Sate 


4 ey aia 


Acetone 
Methy! Ethy! Ketone 


In the Chemical Industry 


where performance counts you can count on Enjay for... 
Uniform, High Quality 








PETROHOLS 


(ISOPROPYL ALCOHOL) 


A pioneer and leading marketer of isopropyl alcohols, the Enjay 
Company offers a complete line of Enjay Petrohols, More and 
more manufacturers are counting on Enjay for their supply of 
Petrohols, methyl ethyl ketone and other Enjay solvents widely 
used in the.surface coating and chemical industries. 


The Enjay Company has long been recognized as a leader 
in the development and marketing of high-quality prod- 
ucts for the oil, surface coating and chemical industries. 
Backed by great!y expanded plant and distribution facili- 
ties, the Enjay Cornpany is supplying a coastantly grow- 
ing list of chertnical products to many different industries. 
4 
BE SURE TO CALL ON ENJAY FOR YOUR CHEMICAL NEEDS 


ENJAY COMPANY, INC. - 


15 West Sist Street, New York 19, N. Y. 
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bitol keeps products “fresher” longer... 


As shown by the graphs, sorbitol picks up moisture at 

a slower rate at high humidities (upper chart) and dries 
out more slowly at low humidities (lower chart). 
Moreover, sorbitol has an exceptionally narrow humectant 
range, which means that it gains or loses less moisture 
when transferred from one humidity extreme to the 
other. All of which adds up to greater protection for the 
“factory-freshness” of products containing sorbitol... 
pharmaceuticals, cosmetics, foods, cork products, glue 
specialties or tobacco products, to name a few. 


...at lower cost 


In the face of general inflation, the price of sorbitol has 
dropped continually since 1947 . . . while other 

polyols have fluctuated widely. This remarkable record 
has been accomplished through continued expansion. 
and refinement of Atlas manufacturing facilities. 


COMPARE ALL FOUR POLYOLS 

before you buy... and choose the one that proves superior on every 
count. To aid in your selection, Atlas offers full technical 
information on sorbitol and expert engineering service to help you 
utilize sorbitol's unique characteristics in your product. 
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Another new development using 


B. F. Goodrich Chemic 


. speeds work... cuts costs! 


ERE’S a plastic tape that makes 

short work of troublesome plat- 

ing problems, even on irregular sur- 

faces or “hard-to-do” parts. It is 

backed with a Geon viny] plastic film, 

giving it many extra advantages that 
save time and money. 

The tape has a strong adhesive, 
clings tightly to surfaces. Cleaners or 
plating solutions can’t creep under 
it. Conforming snugly to uneven sur- 
faces, the tape whisks off cleanly when 
the job is done. 


sal rar mtectnt 


B. F. Goodrich Chemical Company does not make this 
pressure-sensitive tape. We supply the Geon resin only. 


Up Plating Phobloms 


And look at the advantages of this 
tape! The Geon plastic backing with- 
stands hot or cold cleaners, remains 
pliable under long immersion in plat- 
ing solutions. Geon resists acids, alka- 
lies, water, many chemicals, stands 
up even in hard chrome plating. 

What Geon does for this plastic 
tape may start you thinking how 
Geon can help you improve or de- 
velop more saleable products. There 
are many versatile Geon materials, 
and we'll help you select the one best 
suited to your needs. For technical in- 


formation, please write Dept. GE-10, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In Can- 
ada: Kitchener, Ontario. 


GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials 


HYCAR American rubber eo 


GOOD-RITE chemicals and plasticizers « HARMON colors 








PITTSBURGH CORNING INTRODUCES... 





Eliminates Costly Steps 
in Application: 


Already jacketed with aluminum at the factory, this 
new FOAMGLAS pipe covering gives you moisture- 
proof insulation, weather-proof jacket and attractive 
finish all-in-one. 


Provides a Beautiful Finish 
at Minimum Cost: 


Just slip Aluminum-jacketed FOAMGLAS on the 
pipe, fasten with bands and you have a most eye- 
appealing installation without the customary high 
costs required to give an attractive finish to ordinary 
insulations and field-applied jackets. 





Avoids Maintenance Expense: 


Now you have the rot-proof, fire-proof, acid-proof 
qualities of FOAMGLAS in the finish. It takes abuse 
and is weather-resistant even in industrial atmospheres. 
The smooth, wrinkle-free surface of .004” thick, 
stippled aluminum is sanitary, easy to clean, saves the 
expense of re-painting year-after-year. 


Increases Insulation Efficiency: 


The heat reflecting asset of the aluminum jacket sup- 
plements the unequalled insulating properties of 
FOAMGLAS ... . the rigid, cellular glass insulation 
that stays dry inherently, retaining its original insu- 
lating efficiency. 


Ar (OAR AO IY PR Ne 


FOAMGLAS 


PIPE INSULATION 


This New Product Can Cut 
Costs in Your Plant 4 Ways: 








No separate banding No field-applied jacket No painting or 






ALUMINUM- of insulation finishing of jacket 


JACKETED — ) aN 
FOAMGLAS —— : : COM i 


eliminates 







1. Seal joints 
(for refrigerated 


Installation 
is as easy 


as this e 


The simplicity of these specifications confirms how much 
you will save in labor and materials costs by standard- 
izing on Aluminum-jacketed FOAMGLAS: 


For cold and hot water and process lines (56° to 212° F) 


1. Slip on Aluminum-jacketed FOAMGLAS. 
2. Band* at butt joints and at center of each segment. 


For refrigerated lines (below 56° F) 


1. Apply thin coat of sealer** to all joints. 
2. Slip on Aluminum-jacketed FOAMGLAS. 
3. Band* at butt joints and at center of each segment. 


For steam lines (212° F to 800° F) 
1. Slip on Aluminum-jacketed FOAMGLAS. 
2. Band* at butt joints and at center of each segment. 


*Bands shall be aluminum 34” wide by 0.015” thick . . . similar to 
those manufactured by A. J. Gerrard Co., Melrose Park, Ill. 


**Sealer should be a product similar to “‘Foamseal’’ which is alumi- 
num in color (Made by Benjamin Foster Co., Philadelphia, Pa.) 


Sizes Available 
Aluminum-jacketed FOAMGLAS is available in six thick- 
nesses (for minus 50° to 800° F) for pipe sizes up to 14”. 


FOAMGLAS pipe insulation is available without jacket or factory- 
jacketed with either glass fabric or aluminum. FOAMGLAS dis- 
tributors are located in most principal cities. Write us for name and 
address of the one nearest you. For complete information about 
all forms of FOAMGLAS insulation, write us for booklets on uses 
on piping, equipment, refrigerated structures or normal temperature 
buildings, indicating your chief interest. Address Dept. FAJ: 


PITTSBURGH CORNING 
CORPORATION 


One Gateway Center, Pittsburgh 22, Pa. ; Wh 


FOAMGLAS * 














10 FACTS YOU SHOULD KNOW 


ABOUT 


600+ HANCOCK 
STEEL WELDVALVES 


GLOBE AND ANGLE 


You can’t buy another 600# valve that can do as good a job as 
these Hancock Weldvalves. Their unique construction, precision 
manufacture, and high quality components eliminate or neutralize 
all major sources of trouble. Convincé yourself. Study these rea- 
sons why 600# Hancock Weldvalves serve better and longer: 


} er JOINT ELIMINATED. No gasket to blow. No bonnet joint 
o leak, 

2 NO SEAT RING JOINT TO LEAK. Lifetime integral seat has a 420 
Brinnel cobalt chromium tungsten alloy facing. Disc is 500 Brin- 
nel stainless steel. Both are accurately finished, perfectly aligned 
—won’t leak. No wire drawing, galling, steam cutting, erosion 
or corrosion. 

PACKING THAT'S “TOPS”. Ideal for temperatures up to 850°F. 
Made of finest quality long fibre yarn. Plastic core is extruded 
when braided wire inserted jacket is woven around it. Binder 
in the core is highly compressed—packing shrinkage is only 5%. 

600 HANCOCK STEEL WELDVALVES, Zine dust inhibitor helps prevent stem pitting. Repacking is 

" imple—packi le fl b t of th 

in globe and angle types, are built for all ovine both oe ag ge tt gag ecuivinn, heat viii 


pressures up to 850 psi at 750°F — 0.W.G. NON-PITTING STEM. 309 Brinnel chrome stainless steel—not af- 


2000*, 100°F. Screwed and socket weld ends fected by electrolytic action. 
NON-FREEZING BALL RACE JOINT. Stainless steel ball bearing 


available on sizes from ‘%” through 2”. stem-to-disc connection assures even load distribution, easy 
Flanged ends on sizes from %” through 2”. operation, corrosion resistance, longer service. 
CORROSION RESISTANT BACK SEATING. Stuffing box can be 
shut off around the stem with the valve fully open. 
NO NON-WORKING THREADS ON STUDS. All studs are chrom- 
ized—equivalent to 18-8 stainless steel. Non-corrosive—always 
workable. 
BUILT EXTRA STRONG TO LAST. Carbon steel body is suitable 
for 700# and 850°F. service. Maximum use of welding adds 
strength. Upper structure is far more rugged than conventional 
designs. 
EASY TO INSTALL IN TIGHT SPOTS. Space-saving compactness 
permits close alignment of piping with near structures. 30 to 60% 
less weight makes handling easier. Flanged ends simplify instal- 
lation of sizes %” and larger where space is extremely limited. 
Packing glands can be readily pulled tight in close quarters. 
10 ECONOMICAL TO MAINTAIN. Fewer parts, the finest quality 
packing, repacking ease, every practical use of stainless steel, 
corrosion resistant treatment of the entire valve—all assure low- 
cost, long-life service. 
All these advantages are yours when you invest in 600# Hancock 
Steel Weldvalves. Yet they are priced right in line with ordinary 
valves. Your Hancock Valve Distributor is as close as your tele- 
phone. Get complete specification and operational data — phone 
him today. 


When Hancocks go in, valve costs go down 














YOUR INDUSTRIAL SUPPLY DISTRIBUTOR has the facilities and experience to serve you efficiently and 
economically. He banks his reputation on the quality of the products he sells. You can depend on 
him for sound recommendations and prompt deliveries from local stocks. 


INEGPee WAL ES 


A product of MANNING, MAXWELL & MOORE, INC. Watertown 72, Massachusetts 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, 
‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF “SHAW-BOX" AND 
‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 








De 


Meili 


to New 
Chemical Wonderlands 


Twenty-four hours a day, these giant steel pipes 
carry a rich cargo of chemical-laden gases from 
coke ovens to c onical plants of the Pittsburgh 
Coke & Chemical Company. Final destination?” 
Your new crease-proof summer suit, the drug 
that takes the sneeze out of your hay fever, the 
herbicide that kills your weeds but not your 

grass . . . and perhaps 100,000 other coal 
chemical-made products that are, or soon will ° 

be, an important part of your life. . 

But there’s an important “line” going the other 
way from our coke ovens, too. It carries coke 

to our blast furnaces for pig iron production. 
And slag from these furnaces is made into, 

cement for highways and homes. 

Diversified production? Yes, but com- 

pletely integrated,too.For the operations 

of Pittsburgh's ten divisions are welded 

into a single, baste production pat: 

tern. The manufacturing efficien- 

cies and coal-to-product quality 

control that result have made 

the Pittsburgh Coke & 

Chemical Company trade- 

mark a hallmark of de- 

pendability. 


wéao 4644 


Q. PITTSBURGH. 


©) COKE & CHEMICAL CO. 


ACTIVATED AGRICULTURAL PLASTICIZERS FINE PROTECTIVE 
CARGON CHEMICALS CHEMICALS COATINGS 
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Burn Low Grade Fuels — Efficiently... 


SOE NN NER ON, SEC AUR. PIR op 





The Ljungstrom op- 
erates on the con- 
tinuous regenerative 
counter-flow prin- 
ciple. The heat 
transfer surfaces in 
the rotor act as heat 
accumulators. As the 
rotor revolves, the 

t heat is transferred 
from the waste gases 
to the incoming cold 
oir. 


> wis UNGSTROM D/ifmeuearer 


WHEREVER YOU 
76 


Low grade tars, pitches and asphalts used to be considered so low 
inp erable heat value that they were often discarded. 

But the Ljungstrom Air Preheater points the way to the practical, 
efficient use of these former waste products. 

Preheated air is a key factor in more efficient combystion, causing 
faster ignition and a‘short, hot flame. Rates of heat liberation are higher, 
too. Thus, with preheated air, low grade fuels with high ash and 
moisture content — and excessively lean fuels — are readily burned. 

You get other advantages with a Ljungstrom, too: lower fuel 
costs ... more economical furnace design .. . greater throughput... 


higher product quality — all of these with the Ljungstrom, that pays out 


in just a few months. 

Wherever you are planning to expand or modernize your fuel burning 
equipment, it will pay you to consider a Ljungstrom Air Preheater. 
Call or write for full information. 


THE AIR PREHEATER CORPORATION 
60 East 42nd Street, New York 17, N. Y. 


BURN FUEL, YOU NEED _ LJUNGSTROM 
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INDUSTRIAL PIPING 








THOUSANDS OF FEET OF 
ANACONDA Copper Tubes, 
%” and 1” Type “K”, carry 
resin varnish from pump 
room to storage tanks to en- 


ameling machines and back. 


BENDS INTO “SEORAGE TANK feeder lines are easy with ANaconpA Copper Tubes. 


THIS VARNISH-DISTRIBUTING SYSTEM STAYS CLEAN 


It’s copper...and a five-year check-up reveals 


Resin varnish, kept constantly at 90 to 
100°F to maintain low viscosity, has 
been pumped through these ANACONDA 
Copper Tubes for 5 years. The plant en- 
gineer of this leading wire manufacturer 
doesn’t plan his next check-up for at 
least two more years, There have been 
no leaks . . . no shutdowns due to clog- 
ging. Periodic check-ups show no var- 
nish contamination and, of course, with 
copper tubes there is no rust formation. 
Varnish flow is as steady today as when 
the piping was first ued 

Pipelines of copper are economy pipe 
lines. Lightweight, available in long 
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lengths and easily bent to by-pass ob- 
structions, copper tubes permit inexpen- 
sive, speedy installations. The smooth 
bore of both copper tubes and wrought 
solder-type fittings means less flow re- 
sistance. Result: low pumping costs. 
Easy dismantling and high salvage value 
spell possible future savings, too, should 
plant layout be changed. 

Publication C-24 offers many addi- 
tional facts on how ANaconpA Copper 
Tubes can help improve product qual- 
ity, reduce operating and maintenance 
costs and avoid costly shutdowns. Write 
to: The American Brass Company, 


no contamination 


Waterbury 20, Connecticut. In Canada: 
Anaconda American Brass Ltd., New 


Toronto, Ont. pat 


call your 


ANACONDA 
distributor for 


Copper tubes and fittings for industrial 
process lines, water, heating and sanitary 
drainage systems ¢ American Flexible 
Metal Hose and Tubing © American 
Vibration Eliminators, 
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installed in Foods and 
Feeds Department, Joseph 
&. Seagram & Sons, inc. 
Distillery, Lawrenceburg, 
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and internal sections of a 10° Barometric Condenser 





Outside 





Twin Esterification Units and Vapor Columns 





manufactured from Gradé 8 Ampco Metal plate 


EN ; with Ampco Centrifugal Pump made of 


AMPCO BRONZES 


— resistant to abrasion, corrosion and cavitation-erosion 





Ampco engineered aluminum bronze alloys have high resistance to 


corrosion, erosion and abrasion. RS wi 
That’s why you find them used in both the process industries and , ee 6 

marine service — used for tanks, pipe, fractionating towers, bubble ‘ . 

caps, separators, condenser water boxes, agitators, stills, etc. wherever i] 

there’s a need for high resistance to these thieves of production time Pome RRR 


and money. 

That’s why Ampco Centrifugal Pumps save you money when the go- 
ing is tough. They’re the pumps made from Ampco — the pumps that 
resist the destructive action of corrosion, abrasion and cavitation-erosion. 


Ampco aluminum bronzes make good where other metals fail, Per- 
haps they can help you, They’re available in a wide variety of forms — 
sheet, plate, extrusions, pipe, tubes, fasteners, etc. They can be easily 
fabricated with Ampco-Trode* electrodes, Consult your nearest Ampco 
Field Engineer or write us for further information, Sulfuric acid sludge tank, made of Grade 8 Ampco 


Metal plate under construction at large Pacific 
Coast Refinery 





Tear out this coupon and mail today, | _ _ 


*Reg. U. S$. Pat. Off. Ampco Metal, Inc, 
es PRL VES AMPCO METAL, INC., Dept. CE-10, Milwaukee 46, Wis, 


( Yes, I’m interested in Ampco Centrifugal Pumps. Send me 
literature. 
(J Send me information on the application of Ampco Aluminum 


Ampco Metal, ' . ‘ Bronzes for corrosion-resistant service in the Process Industries, 
ir MILWAU EE 46, Wi! TD NRO secnsckeceeeenenenssnsenserennsesertbersvee soit MN ilcnenugeee 


Canned NOI O scceiscsenye sinister sncentivvniieiiseessneapisenailipuicenviciinsininionsiaann oe 


Company Address.. acumpvennasen 


DARLING 
foanung 


VALVES 





Select the DARLING Valve to meet your specific needs 


bee HER you select the fully 
revolving double disc, parallel 
seat type... or the slotted double 
rooved wedge type... you'll have a 
rling gate valve with outstanding 
features that are minimizing down 
time and cutting maintenance costs 
on job after job. 


Check cutaway view No. 1. This 
famous Darling self-adjusting, re- 
volving disc parallel seat gate valve is 
rated by users as the most trouble- 
free, best performing gate valve ob- 
tainable. Its simple, efficient design 
assures automatic compensation for 


valve body distortion. In addition, 
wear on valve parts is uniform, which 
means much longer service life. 


Now take a close look at cutaway 
view No. 2. This Darling valve will 
do everything that an ordinary solid 
wedge valve can do... and more. The 
wedge is slotted to assure better seat- 
ing under valve body expansion and 
contraction. Tight closure and easy 
operation are assured, and there is 
far less wear on wedge faces and seats. 
Also, the double grooves, with twin 
guide ribs in the valve body, provide 
twice the usual bearing area. Canting 


of wedge caused by line pressure is 
thus eliminated, preventing damage 
to the downstream seat. 


You'll be wise to get all the facts 
about these two types of money-saving 
Darling cast steel gate valves before 
you decide on any valve. Write today 
for general literature, or request in- 
formation on your specific valve needs. 


NOTE: Darling gate valves are made in 
a wide range of sizes, types and con- 
structions for all kinds of normal and 
unusual service . . . and for pressures 
up to 1500 pounds. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 13, Pa. 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 
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When there’s no time for “Down-Time” try ALCOA ALUMINAS 


G That’s what the BG Corporation did! Manu- 
B facturers of aviation spark plugs, igniters and 
thermocouples, BG had the task of developing an 
insulator that could withstand the terrific thermal and 
mechanical shocks created by jet engines. Ordinary 
insulators couldn’t take the heat. Engines ‘“‘went down” 
after a few hours flying time. BG’s experience with 
ALcoA Aluminas resulted in a ceramic insulator able 
to take the punishment a jet offers. 

Composed largely of ALCoa Alumina, these insu- 
lators withstand temperatures from 900° F in thermo- 
couples to 3500° F in igniters. The develcpment of the 
jet engine was substantially aided by the use of alumi- 
num oxide ceramic insulators. 

Fuel nozzles, combustion-chamber linings, turbine 
blades, vanes and nose pieces are special kinds of 
services for alumina refractories. But the properties 
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of ALcoA Alumina that make it so effective here are 
the same that add life to ail refractories. 

If you are dealing in high temperatures, alumina 
refractories will help you increase output . . . decrease 
down-time. Let us tell you about it. Write to ALu- 
MINUM COMPANY OF AMERICA, CHEMICALS DIVISION, 
702-K Alcoa Building, Pittsburgh 19, Pa. 


“SEE IT NOW" with Edword R. Murrow ... CBS-TV every Tuesday .. . 
brings the world to your armchair. Consult your newspaper for local 
time and channel. 


ALUMINUM COMPANY OF AMERICA 
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@ CMH Flexible Metal Hose, properly used, can 
save many times its cost by eliminating piping 
failure due to motion and fatigue stress . . . by 
simplifying insvallation . . . by reducing the 
number of fittings required . . . by minimizing 
downtime required for piping maintenance. In 
CMH flexible metal hose, you get the rugged 
durability of metal combined with a high degree 
of flexibility. You get a non-aging, non-contami- 
nating, non-collapsible assembly with no joints 
to pack, assuring a long, dependable, mainte- 
nance-free life. 

In the CMH complete line of flexible metal 
hose products there is the exact type,to meet 


’ 


your needs. Pressures from vacuum to 24,000 psi 
(burst) can be accommodated. A wide variety ot 
metals is offered, too, to provide hose types 
which are corrosion resistant, fire resistant and 
capable of handling extremely searching liquids 
and gases. 

Whenever, a connection problem involves vi- 
bration, flexation, misalignment or expansion 
and contraction, think first of CMH flexible 
metal hose for an economical, dependable and 
safe solution. Your Flexonics distributor will be 
pleased to go over your requirements with you. 
Look for his name in the classified pages of your 
telephone directory or write and we will send it. 


expansion and contraction is a problem..... 


FLEXIBLE METAL HOSE 


REX-WELD HOSE 


CMH REX-WELD corrugated steel hose in sizes 
from 3/16” through 24” 1.D. for burst pressures 
to 12,000 psi, temperatures to 1000°F. Also 
available in bronze. 


REX-FLEX HOSE 


CMH REX-FLEX corrugated stainless steel hose 
in sizes from 5/16” through 2” 1.0. for erst 
pressures to 24,000 psi, temperatures to 1600°F 


REX-TUBE TYPE RT-6 


CMH REX-TUBE Type RT-6 fully interlocked 
flexible tubing in galvanized steel, aluminum, 
as other metals; sizes Yq" 





REX-TUBE TYPE RT-15 


REX-TUBE TYPE RT-20 


ABRASION REREST ONT HOSE 


CMH ‘‘Abrasion Resistant'’ hose Type AR-1, 
fully interlocked with strip inner liner for han- 

dling grain, forage, ashes and other dry solids, 
1%” to 12” 1.0. 


CMH REX-TUBE RT-15 fully interlocked CMH REX-TUBE Type RT-20 steel or bronze ball 
steel r, rene lye hose in sizes from 1/2.” ioc type utility hose in sizes from 3/16” 
to 12” 1.D. for pressures to 750 pal. (constant), throu 1%” 1.0. for low fe moderate pres- 
aeniotene s to 600°F, sures and temperatures. 








Catalog 130 gives specifications and application data on CMH 
flexible metal bose. Write for your copy or see Flexonics catalogs 
in Sweet's, Chemical Baphoclas Catalog or The Refinery Catalog. 


CHICAGO METAL HOSE Division 
Flexonic 


in Ceneda: Flexonics Corporation of Caneda, itd., Brampton, Ontario 


Flexible metal hose oD ——. joints _— 








1317 South Third Avenus, Maywoed, lilinois 
Flexon identifies 
CMH products that 
have served industry 
for over 50 yeors, 
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FRANKLY, these giant 30,000 gallon propane 
storage tanks represent a considerable investment. 
That’s why, before their purchase, Celanese engi- 
neers studied many similar installations under simi- 
lar operating conditions. As a result of this study, 
they placed an order with Q.C.£/ Why? Because 
QLC-f craftsmanship, manufacturing standards, 
stress relieving of every tank and the all-seeing 
x-ray technique for inspecting every inch of welded 
seam...has earned for OLC-f- storage tanks a greater 


margin of safety. It drastically reduces risk, makes 
possible installations in all the choicest locations. 

Thousands of Q.C-f storage tanks (from 6,000 
gallon capacity on up) are located all over the 
country. Your nearby Q.C.f Representative will 
be glad to direct you to some near you, help you 
get on-the-job operating facts and give you com- 
plete details. American Car and Foundry Company. 
New York - Chicago - St. Louis - Cleveland - Wash- 
ington + Philadelphia - San Francisco. 


and the @C£ LINE for 


TANK CARS » STORAGE TANKS ° TRUCK TANKS ° SAFETY VALVES 
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BASED ON 2” GATE 








Ball and socket rotating type disc for 


positive seating with minimum galling 
Discs and seats — for simple 


Centerless ground stock to cut pack- 
ing wear 


%4” minimum stem diameter to as- 
sure rigidity 
Deep stuffing box with six turns of ALLOY 


V4" square packing 


Packing gland an eee to deliver 

Square, uniform compression 

Two piece gland construction to pre- 5 
vent gouging of the stem 


Swinging eyebolts to pelnd ys 3 4 repack~ 


ing and provide added 
Simplified yoke nut construction to 
permit replacement without inter- 
rupting service 
eae ee eee 


Grease fitting to eliminate friction on 
yoke nut during opening and closing 


100% x-ray of vital cast components 
A stainless stee! valve designed and 
produced by stainless steel specialists 


Stocked in major industrial areas by 
nationwide distributor organization 







































































construction for tough 
ards -cengueten clan 33 -Ihs. 


7" minimum diameter wheel 4 

















for simplified hand closing 





me 


2% THE superior design of Cooper Alloy stainless steel valves means 
greater reliability and reduced maintenance costs. Make the com- 
parison yourself and you'll soon agree that no other stainless steel 
valve gives you so many quality features . . . at no additional cost. 


Our thirty years of experience in the casting of high alloys is your 
guarantee of the best in stainless steel valves, fittings and accessories. 
To get the full details, write today for your free copy of our 2” valve 
comparison chart. 


THE 


COOPER ALLOY 


FOUNDRY CO. HILLSIDE, NEW JERSEY 


Please send 
along my free 
copy of your 

detailed chart ~~ 
COMPAGFING  — Compony 


competitive 2” 
stainless steel = addres 


gate valves. 
i City Zone State 


Nome 
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FOR MAXIMUM STEAM 


there is a 


HAC3AN 
Ring Balance Metin 


for every type of service 


A single Hagan Ring Balance Meter can measure one or 
two differentials to 420’’ WC at static pressures up to 
3,000 psig, or differentials to 140’’ WC up to 15,000 psig. 
Automatic correction can be applied for such variable 
factors as fluid temperature, pressure or density. Indicating, 
recording and integrating features are standard. Flows may 
be added, subtracted or controlled in a manually adjustable 
ratio. Pneumatic signal transmitters are standard. 


HAGAN 
HALL 
BUROMIN 
CALGON 
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PRODUCTION EFFICIENCY 


HACGGAN 


Automatic: Combustion 
Control System 


are ‘tailor-made’ 


A system of Hagan Automatic Combustion Control can 
be supplied to suit exactly the requirements of your boiler 
plant. Every system is “tailor-made,” from standard ele- 
ments, for the number and size of boilers, steam pressure 
and temperature, and the fuel firing system involved. 


Install HAGAN Controls and HAGAN Ring Balance 
Meters for versatility, durability, accuracy. Let our en- 
gineers show you what HAGAN can do. 


HAGAN CORPORATION 


HAGAN BUILDING ¢ PITTSBURGH 30, PENNSYLVANIA 





¥ 
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Conforms to Commercial Standard CS-117 


Insulating Cement 


Fe oe 
ae 


>. gang, 


ifomile) me) s 
cold surfaces 





Because Eagle-Picher Super “66” In- 
sulating Cement really sticks, it has 
money-saving advantages that are 
apparent the minute your crew begins 
to apply it. 


Because it sticks—less time is wasted 
in application—it stays where you put 
it whether the equipment is heated or 
temporarily out of service. It “holds 
together’ — usually. no reinforcing 
needed on applications up to 1% 
inches thick. 


Because it sticks—Super ‘‘66’’ can be 
used effectively, economically on all 
types of surfaces—fiat, curved, over- 
head—anywhere you need insulation. 
It’s truly an all-purpose cement. 


And—Super “66” is rust-inhibitive— 
cannot cause corrosion—actually helps 
prevent corrosion of costly equipment. 


If you’ve never tried Eagle-Picher 
Super “66,” it will pay you to learn 
more about it today! 





“Springy Ball” structure —the secret of the high thermal efficiency of 
Super “66.”” These small, resilient pellets of mineral wool, each one honeycombed 
with thousands of minute air cells, effectively resist the flow of heat even when used 


on equipment heated to 1800 F. 





THE EAGLE-PICHER COMPANY 


General Offices: Cincinnati (1), Ohio 


For greater efficiency, protection and economy, you should investigate these Eagle-Picher products: 
Insulating Felts * Insulating Block * Blankets « Loose Wool * Mineral Wool Pipe Covering * Stalastic 
Stamastic ¢ Insulseal * Finishing Cements ¢ Insulating Cements ¢ Swetchek ¢ Insul-Stic « Fireproofing Cement 


Member of Industrial Mineral Fibre Institute 


e 
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COCHRANE WATER CONDITIONING 
STARTS WHERE NATURE STOPS 





Duke Power Company — actively enlarging 
capacity — purchases 4th Cochrane Solids- 
Contact Reactor for coagulation of boiler 
feed make-up coming from surface supply. 





@ This record of repeat orders is evidence of successful design and 
performance. Units are being built for coagulation, lime softening, 
iron removal, fluoride removal, white water recovery in paper mills, 
cooling water treatment, process water clarification, tin plate rinse 
water, oil field flooding water and similar applications. 


They can be built in small sizes—such as for the bottling trade, or in 
very large sizes—such as for paper mills, up to 110’0” dia., 
capable of handling more than 20,000,000 GPD in a single unit. 


Write for new Solids-Contact Reactor Catalog—Publication 5001-A 
—just off the press. 


cochrane 


COFrp. 3106 N. 17th Street, Philadelphia 32, Pa. 


offices in 30 principal cities 


In C da; Canadian General Electric Co., Ltd., Toronto 

In Mexico: Babcock & Wilcox de Mexico, S.A., Mexico City 

in Europe: Recuperation thermique & Epuration, Paris 

in Cuba: Laurence E. Daniel, Inc., Havana 

In South America: Servicios Electricos, C.A. (S.E.C.A.) Caracas, Venezuela 
In Puerto Rico: F. A. Ortiz & Co., San Juan 5 


Vow Eb off Cen HH LE 8 


Hot Process Softeners « Deaerators * Dealkalizers » Demineralizers ¢ Reactors e Continuous Blow-Off » Specialties « C-B Systems 
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ATLAS POWDER COMPANY 


Derco General Sales Offices —60 EAST 42nd STREET, NEW YORK 17, N. Y. 
ATLAS POWDER COMPANY, CANADA, LTD., BRANTFORD, CANADA 











Low Retention Loss REDUCES COST 
of Purifying Valuable Products 








When decolorizing or deodorizing a solu- 
tion which has appreciable cost per gallon,’ 
the retention characteristics of the carbon 
used for purification are well worth con- 
sidering. Any activated carbon, even after 
the filter cake has been blown, always holds 
back some of the solution which it treats. 
Some grades of carbon, however, cause 
appreciably less loss than others. And even 
though a low-retention carbon may cost 
slightly more per pound than another 
grade, it may often more than pay for it- 
self through greater product yield. 


A typical example will demonstrate the 
savings possible. The product in question 
is a moderately priced pharmaceutical in- 
gredient, worth $1.00 per pound, It is to 
be purified in a 20% solution. The carbon 
dosage, using Darco G-60, is 1% by 
weight of solution. 


1000 gallons of this solution, weighing 
about 8300 pounds, would then be treated 
with 88 pounds of carbon. Darco G-60, 
which weighs about 25 pounds per cubic 
foot, has a retention value of 0.12 gallons 
per pound. Thus, out of the 1000 gallons 
fed to the treating tank, about 10 gallons 
would remain in the Darco filter cake . . . 
amounting to a loss of $16.00 worth of 
product. 


If, however, a carbon with a density of 
only 17 pounds per cubic foot were used, 


INCR 
IN Y 


EASE 
IELD 














the retention loss would be 0.22 gallons 
per pound, The same dosage of carbon 
would result in a loss of about 18 gallons 
in the cake, or $30.00 of product. By proper 
choice of carbon 14 pounds more product 
are recovered from every 1000 gallons of 
solution. 


A similar comparison can be made of the 
relative costs of carbon treatment for other 





relatively high-priced products, such as 
plasticizers, antibiotics and special resins. 
The more valuable the product, the greater 
the economies that can be effected by 
using a low-retention grade of carbon. 
Darco G-60 is especially useful for such 
applications, for it combines the features 
of high purity, high adsorptive efficiency, 
and low retention. 


eee 


The technique of using Darco to purify caffeine 
illustrates a principle which is useful in dealing 
with other materials of limited solubility. 


90 


Caffeine, whether natural or synthetic, requires 
treatment to remove undesirable odor and color. 
Darco S-51 is widely used for this purpose. The 
largecaffeine molecule, however, is itself adsorb- 
able; furthermore, caffeine has a steep tem- 
perature-solubility gradient. 

Dartco S-51 treatment is necessarily made on a 
hot, saturated solution. This must be held 


within close temperature limits; if it cools ap- 
preciably, caffeine, because of rapidly decreas- 
ing solubility, shows corresponding increase in 
adsorbability. The general rule for Darco treat- 
ment of such solutions is: to avoid loss of 
treated product by adsorption on the carbon, 
avoid even small temperature drops in the 
solution. 
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A few months ago this big reactor, a product of the Bethlehem 
forge and machine shops, was only a set of engineering drawings, 
It took patience, skill, and the best shop techniques to build the 
massive vessel you see in the picture, The giant is now in service, 
its walls of steel withstanding pressures of thousands of pounds 
per square inch. 

From paper to finished vessel is often a long and arduous route. 
But after years of handling just such jobs as this, we are equipped 
to streamline the process and take the work in stride. At Bethle- 
hem a pressure vessel is built from scratch and built to the final 
stud and nut—beginning with the making of the steel and carrying 
through to the finish-machining and testing. 

The next time you are planning reactors, filters, converters, 
separators, large autoclaves, or accumulators, consult with a 
Bethlehem engineer. He will be glad to co-operate, whether the 
units are big, like the one shown here, or something much 
smaller. Whatever the problem, you will find him well fitted to 
work with your own technical staff. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 





1, HE LIKES LIFE SAVERS because they’re good. Life Savers 
Corporation had the problem of exactly determining candy 
moisture content — required 1°F temperature control — 
found this accuracy in Fenwal All-Purpose THERMOSWITCH® 
unit. Cost of control was low — results excellent. 


3. A FENWAL THERMOSWITCH CONTROL wey solve your 


problems, too. Its external, single-metal shell expands or 
contracts instantly with temperature changes, making or 
breaking enclosed electrical contacts. Compact, highly re- 
sistant to shock and vibration, Fenwal THERMOSWITCH units 
have solved hundreds of otherwise costly problems. 


2. PARAFFIN BATHS are important physical therapy equip- 
mient. For safety, temperature must be held within close 
limits. Makers of Dickson Paraffin Baths selected Fenwal 
THERMOSWITCH devices as entirely dependable and accurate 
in controlling heating unit. 


4. SEND FOR THIS NEW CATALOG for complete explanation of 
the unique THERMOSWITCH unit. Also ask for more detailed, 
illustrated discussions of the problems above. Fenwal engi- 
neers will be glad te help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure 
and otLer variables. Write Fenwal Inc., 1610 Pleasant Street, 
Ashland, Massachusetts. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 


SENSITIVE... but onlyto heat 
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STRUTHERS WELLS 


This new Struthers Wells booklet 
illustrates and describes in detail— 
the fundamentals of four types of 
liquid agitation: 1. Propeller, 2. 
Open Impeller, 3. Shrouded Tur- 
bine, 4. Radial Propeller. The book- 
let presents technical data, photos, 
dimensional drawings and size de- 
tails on a variety of pressure vessels 
in which agitators are used. 

Included in the brochure are 
Marine Propeller Agitators, Radial 
Propeller Agitators, Agitator Drives 
and an advanced Agitator Design 
for quick dispersion of liquids, gases 
and solids. Mixing equipment is 
shown, for solids, semi-solids, pastes 
and liquids. Also, drawings and 
data are included on custom-made 
pressure vessels made to standard 
design. 

Copies of this bookle-—No. 58W 
—are free upon request. Use your 


Struthers Wells Corporation 
PROCESS EQUIPMENT DIVISION © WARREN, PA. 
‘A Plants at Warren, Pa. and Titusville, Pa. 
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How Polymer operated day and night 


y 


for 10 years at maximum safety 


When Polymer Corporation, Ltd., Sarnia, 
Ontario, began operations in 1943, inventory 
included two Kemp MIHE Inert Gas 
Generators. Since that date, Polymer—and 
its Kemp equipment—has been operating 24 
hours a day, 365 days a year. The huge 
quantities of man-made rubber and associated 
chemicals it produces—-200,000,000 pounds 
during one year alone—reach, in one form.or 
another, the four corners of the world. 


Kemp Plays an important Role 
The high volatility of many of the ingredients 
used in this giant operation necessitates 
blanketing and purging vessels after use. It 
is in this step that Polymer employs Kemp 
Generators to assure safe, trouble-free per- 
formance. The gas they produce is piped to 
different operations over the entire company 
area—it must be clean! Kemp does the job— 


Polymer knows that it can depend on Kemp to 
deliver a clean inert at a specific analysis, 
regardless of demand. And every Kemp 
Generator is engineered for fast starts and 
easy operations that save time and money. 


Kemp Can Do a Job for You 

Kemp superiority is no accident. It is based 
on years of experience . . . on quality of design 
to meet specific problems. Every Kemp design 
features the Kemp Industrial Carburetor for 
complete combustion without tinkering or 
waste . . . for simplified installation and 
maintenance. Every Kemp design includes 
the latest fire cliecks and safety devices. If you 
have a blanketing or purging problem, con- 
tact Kemp engineers. They will be glad to 
study your situation and recommend the 
installation best suited to your needs. No 
obligation, of course. 


erty at Polymer'’s Sarnia, 
Ontario, operation. r 


For more complete facts and technical infor- 
mation, write for Bulletin !-10 to: THE C. M. 
KEMP MFG. CO., 405 East Oliver Street, 
Bettimore 2, Md. 


INERT GAS GENERATORS 


CARBURETORS 
METAL MELTING UNITS § - 


© BURNERS + FIRE CHECKS 
ADSORPTIVE DRYERS 
SINGEING EQUIPMENT 
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GOTHAM CONVERTIBLE; = Mam Sass 


Here, at last, is a port- 

oble recorder built to 

q full-size instrument 

grows or changes to fit your needs asaiee oon 

5 from Gotham 

standard elements, 

7 interchangeable 

€/ with other Gotham 

oe instruments. 6", 9" and 

12” chart sizes. Mercury, 

Vapor or Pressure Actuated. Spring or 
electric chart drive. See Catalog 400. 





co WE RECORDING 
: iA 
cy Mar receseen SS Of) PSYCHROMETER 

Nuttin 4 eee® \\ WS Incorporates highly ac- 

OTA WS sy P thie! 
el 5. \ Se ae curate and responsive 
thermal systems and many 
op s other Gotham standard 
KMIMINS convertible elements. Wet 
and dry bulb type. Motor- 
driven suction fan. 12" 
chart size. Catalog 400. 


SSSA 
ta, LT) Ay 
e. seat cy 


SS RECORDING 
an instrumen at can 
. , HYGROMETER 


grow or change to fit your needs-—an 

instrument that is a miser for maintenance and replace- h ote * sagan the 
ment inventory?—Then choose the Gotham Con- WO celia de Meee pose 
vertible. It is a 1-2-3-4 pen recorder; 14 pressure, WS bee! ted. 9" ond 12° chart 
temperature and time operation combinations. It is a fea sizes. Available with vari- 
recorder controller; there are 38 pressure, temperature ety = 4 = dry bulb 
and time operation combinations. contin Pay ban 

All components are Gotham standard, factory cali- 
brated systems, completely interchangeable and easily 
removable or replaceable at the job site. 

Number of functions possible depends on whether 
instrument is 6", 9" or 12" chart size. papU GR eT ROE hee 


GOTHAM INSTRUMENTS 
Division of American Machine and Metals, inc. 


SS Dept. 2, 233 Broad 
A \Y Now York 12, New York So 
/ 6 | »\ ! Please send me a copy of your ' id e : 
\ : O Catalog 100— ; cage 
< . 1) a Bt Industrial Vhermometers . 
1 Catalog 200— 
5 f} T H f HL Dial Type Thermometers 0) Catalog 500—Controliers 
{ is 4 Ci Catalog 400—Recorders, Psy- CHove your representotive coll. 

h ters, Hyg ters No obligation. 


Keep everything under control with Gotham Title 
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“CLIMAX” 








Reiiable and Efficient BS&B Type 
1555 Climax Control valves are out- 
standingly useful for on-off or narrow 
band control, on slurries or viscous 
liquids. Cast iron bodies and rubber 
diaphragms permit use up to 180° F 
maximum temperature... body sizes 
range from 2” to 6”. Type 1555 valves 
are also available with stainless steel 
bodies, and with linings of rubber, 
glass or lead. 


Climax Contréls Are Crafted by men 
thoroughly familiar with your indus- 
try. BS&B’s famous precision work- 
manship gives you the accuracy you 
must have. Yet BS&B’s efficient 
operation permits assembly-line pro- 
duction, for the economy you also 
demand. And that exacting accuracy 
is paying off for industries all over 
America. For more information on 
construction, specifications and oper- 


~ ations of Climax Controls,write today. 


See our exhibit at the 
24th Exposition of 
Chemical 


t. 
Secee ames eomoes. Philadelphia 
es sale 


B 


a a 
aan) etchae a} 


CLIMAX 


Type 1555 


CONTROL VALVES | 















1555-DRT- 


Air to open valve...closes 
with air supply failure, 





4 
5 
‘ et ae ts 
, 6) 1955 oe e 
9 Aa sy ote a Nm 
Cae. See es PE i 








TYPE “Cc” 


SPECIAL DUTY 


Known ‘round the World 
for Dependability — 


ALL-STEEL 


and lubricated — ready to lock on the shaft. 

They are normally available from distributors’ 

stocks ...in a wide range of sizes. Call your dis- 

* In millions of installa- _tributor or write us for Dodge-Timken bulletins. 
tions Dodge-Timken bearings have proved their 

ability to cut costs and increase production. ‘2g0 UNION STRIET, MISHAWAKA, INDIANA 
Their dependability is unquestioned under 
every condition of service. Available in five 
different types, including the new Dodge-Timken 
All-Steel Pillow Block for grueling, heavy duty 
jobs. All are sealed both on and off the shaft. 


Dodge-Timken bearings are fully assembled of Mishawake, Ind. 


CALL THE TRANSMISSICNEER, your loval qr 2 
Dodge Distributor. Factory-trained by te: / 
Dodge, he can give you valuable assistance at 
on new, cost-saving methods. Look for his y «OY 
name under ‘Power Transmission Machin- , 
ery” in your classified teleph book. 
y TAPER-LOCK SHEAVES 


TORQUE-ARM ROLLING GRIP AND APER-L 3 
SPEED REDUCERS DIAMOND D CLUTCHES SEALED UFE V-BELTS 


CROs FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
: CHICAGO THRIFT-ETCHING CORPORATION, 1555 N. SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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, yOu save time, material, money 


with =) apron feeders! 


Uniform, Regulated Flow...that’s important when you're concerned with 
moving bulk materials from bin or hopper to belt conveyor or crusher. With 
Rex Feeders you’re assured a metered, uniform rate of transfer, regardless of 
variation in size of material handled. Your belt conveyor or crusher will re- 
ceive a steady flow of material to assure smooth, efficient, low-cost operation, 


Here are some questions we are frequently asked concerning Rex® Feeders. 
The answers tell you why there’s no question about it—Rex Feeders are your 


economical, money-saving choice. 


Q. mn what respects are Rex Apron and Pan Feeders 
superior to other feeders such as the vibrating type? 


A. Rex Self-Contained Apron and 
Pan Feeders require only a 
minimum of mechanical 

servicing rather than 

complicated electrical 

maintenance. Steep inclines 

are practical. Their efficiency 

is unaffected by varying loads. 


Q. What temperature range can be handled suc- 
cessfully with Rex Apron and Pan Feeders? 


A. Existing installations are 
handling sintered, calcined, 
briquetted, nodulized and simi- 
lar hot material fed to them as 
hot as 1900° F. Chain and 
carrying rollers are removed 
from intense heat zone. Local- 
ization of intense heat can be controlled. 


Q.. What is the outstanding 

Rex advantage over other 

apron and pan feeders? 

Ag The Rex Outboard Roller 

Construction is an outstanding 

advantage of Rex Feeders. Outboard rollers can be 
replaced without taking chain apart. Only % as 
many operations are required as when rollers are 
between side bars. Exclusive Rex Square Through 
Rods, seated in square holes in side plates, positively 
cannot rotate. ; 


a. What types of material can be handled on Rex 
Apron and Pan Feeders? 


A. Any relatively dry loose bulk material. . . hot or 
cold. Some of those most commonly handled are: 
Coal Limestone 
Ore (Metallic, Non-metallic, Sand 
Mineral) Cement Rock 
_ Clinker : Heavy Chemicals 
Sinter 


Ask your Rex Field Sales Engineer to give you complete information on 
how you can save money with Rex Feeders. Call the office nearest you, or 
write to Chain Belt Company, 4648 W. Greenfield Ave., Milwaukee 1, Wis. 


BB eel comPANyY ot miwavees 


Atlanta ¢ Baltimore ¢ Birmingham ¢ Boston @ Buffalo Chicago ¢ Cincinnati ¢ Cleveland © Dallas « Denver 

Detroit ¢ El Paso © Houston © Indianapolis ¢ Jacksonville ¢ Kansas City @ Los Angeles @ Louisville ¢ Mid- 

land, Texas @ Milwaukee © Minneapolis ¢ New York ¢ Philadelphia ¢ Pittsburgh ¢ Portland, Oregon 

West Springfield, Mass. ® St. Louis ¢ Salt Lake City @ San Francisco ¢ Seattle ¢ Tulsa © Worcester 
EXPORT OFFICES: 4800 W. Mitchell St., Milwaukee 1, Wis. New York office: 19 Rector Street 


Distributors located in principal 
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cities in the United States and abroad 





A Graver 
Demineralizer 


makes the difference 


S. . YOTAL 
DISSOLVED 2 
SOLIDS 
4 PPM 


& 
SILICA 
BELOW 0.05 PPM 
mt, 
TURBIDITY 
0 PPM 


Sa at a a esa at ere tc : 
SE ct kc nm 
Ee er s 








This Graver demineralizer installation 
had to tackle a doubly tough water 
purification problem . . . extreme 
hardness plus turbidity. And 

600 gpm has to be treated. 


But the Graver plant is combining 
demineralizing plus filtering of this large 
demand with complete success. In addi- 
tion, a Graver Vacuum Deaerator 
following the Demineralizer completely 
eliminates CO, and reduces the oxygen 
below 0.2 ppm. As a result, the effluent 

is ideally suited for the high pressure 
boilers served by the Graver installation. 


For similar success in solving your 

water treatment problem, investigate 

Graver’s proven modern equipment 

designs based on over 40 years of 

specialized experience and pioneering in 

every water treating process. 

Your request for recommendations Seah 1g “scrape ay i peeangss 
Double train, two-bed Graver Demineralizer installation at a large 


will involve no ” southwestern chemical pliant, treating 864,000 gallons per day of raw 
water for 453,900 pounds per hour, 1250 psig boilers. 


GRAVER WATER CONDITIONING or [GRAVER| 


Division of Graver Tank & Mfg. Co., Inc. 
DEPT. CE-D, 216 WEST 14TH STREET, NEW YORK 11, N. Y. 


In Canada: The Bird-Archer Co., Ltd.; Cobourg, Ontario 
in Mexico: Proveedores Tecnicos, $.A.; Puebla 259, Mexico 7, D. F, ew 470 
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PUSH BUTTON CONTROL... 


Positive, non-flood 
rotor available for 
“floodable” materials. 


Wide feeding 
range, infinitely 
overa 


100 te 1 range. 


> RA ES Ge F” 


a 
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compounding 
of dry materials 


This six-feeder production line, built for one of the 
country’s leading processors of fertilizers, is designed for 
complete push button control from a central control panel. 
The OMEGA BELT GRAVIMETRIC FEEDERS (Models 44-20A 
and 50-8) used in this system continuously weigh and feed 
superphosphate, potash, and other chemicals at a high 
production rate. Each feeder is totally enclosed, dust-tight, 
and built for continuous, accurate operation. 


Flexibility, the keynote of the system, is shown by the 
pin-point control of all equipment from the central control 
panel. Proper components are selected for each formula, 
individual feed rates are adjusted by a simple handwheel, 
and automatic on-off lights show at a glance which feeders 
are operating. Auto-stop alarm devices prevent improper 
compounding, and chart recorders tell the overall story of 
chemicals fed in tons per day. 


Find out for yourself how OMEGA continuous process 
equipment will boost your production and your business.... 


Sand, Compom <7 


fees ed SY ll Ot At UN SNC RRO RUE NS emerson CONN RY HG AN 


OMEGA MACHINE COMPANY 
369 Harris Ave., Providence 1, R. 1. 
C] Send Bulletins 35-G5 and 35-F5B describing Omega Belt Gravi- 
metric (Weighing) Feeders. (] Have sales engineer call. 
Our process problem irvolves: 
() Compounding dry materials. 
C) Proportioning liquids and dry materials. 
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OIC VALVES at work in the power plant at Ford Motor Company. 


THE CLEVELAND PLANT of the Ford Motor 
Company, showing the engine plant, foundry 
and power plant. 


ahs they re using 


our valves at F ORD 


Ford cars are an example of true manufacturing efficiency. Ford buys 
only that equipment which can be relied upon to maintain or in- 
crease such efficiency. 

OIC’s Long Line of valves meets Ford’s exacting specifications. 
They're used here on basic facilities and main piping systems for 
water, steam and air. Because they're precisely engineered for long, 
trouble-free service, OIC Valves can help you achieve maximum effi- 
ciency in control of flow. Write for catalog information or engineer- 
ing assistance in selecting and applying valves. 


THE OHIO INJECTOR COMPANY © WADSWORTH, OHIO 


ALVE S FORGED & CAST STEEL, IRON & BRONZE, 
LUBRICATED PLUG VALVES 
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4 i Section Thru Vertical Run 


Secs move it Faster with a 
iieivetnatace mm G-W FLOWMASTER 


























































































































ie ’ Feeding, conveying, and elevating are all taken in stride by this 

se oe versatile G-W Flowmaster. It moves a variety of bulk materials in 
" ratete horizontal, vertical, or inclined planes—or in any combination—faster; 
: more efficiently, and more economically. This one does the job of three! 


A series of solid steel flights on an endless chain moves the bulk 
material in a continuous stream through a totally enclosed, dust-tight 
(or gas-tight) closely-fitted casing. The Flowmaster is self-loading 
and self-discharging and is designed for either continuous or 
intermittent operation. It’s another versatile result of G-W’s 139 years 
of progress in engineered materials handling ...a policy proved by 
reports of increased efficiency and economy from all phases of industry. 


Want to know more about the G-W Flowmaster? We'll gladly send 
a data sheet and full information on availability, prices, 
and special construction. Write today. 

























































































































































































































































































: Seige = When you think of ENGINEERED materials handling... 
setatotatatatc’ 258 think of GIFFORD-WOOD 
vat etatatatenstatonatacatet cies . 
NK oe retats 
sn ace : _ GiroRro-Woon Co. 
eeanataneeatet Since 1814 

m % siaee HUDSON, NEW YORK 

° 2 420 Lexington Ave. Railway Exchange Building 565 W. Washington St. 

Oe ‘ , New York 17, N. Y. St. Louis 1, Mo. Chicago 6, Il @ rns 
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floes 
Experience 
Prove... 


about protecting Phenol Purity 
and Safeguarding Equipment? 


In the manufacture of synthetic phenol, corrosion is 
a two-edged sword. 

First of all, the acids and alkalies employed in syn- 
theses are extremely corrosive to process equipment. 
Secondly, even small amounts of metallic corrosion 
products will seriously affect the color and purity of 
phenol or phenolic products. 

At points where corrosion is mild, it may be practical 
to accept minor risk . . . but at critical stages, control 
is essential. Experience has proven that at the majority 
of danger points, Inco Nickel Alloys are among the 
most useful common engineering materials. 

During the actual manufacture of phenol, for in- 
stance, Monel is employed in sulfonators to protect 

, against corrosion by sulfuric and benzene sulfonic 
Phenol Purification in a Michigan acids. In processes which rely on high temperatures 
plant. In this type of equipment the $y" z > 
ston oh aitaden bi sbatel ioe or pressures at critical steps, Inconel is used to furnish 
fied by high temperature. To prevent the necessary cvrrosion resistance ... plus high strength 
trouble from this source Nickel-Clad characteristics. ‘ 
Steel is used in fractionating columns, In handling phenol itself, product purity is the im- 
condensers, piping and tanks. portant factor. Pure nickel equipment is therefore a 
standard material for storage tanks and tank cars where 
contact may be for long periods. Nickel is equally im- 
portant in such applications as stills and fractionating 
equipment where metallic pickup may be accelerated 
by high temperatures. 

If you make, ship, store, or use phenol, chances are 
excellent that your corrosion problems will yield to 
Inco Nickel or one or another of the Inco Nickel Alloys. 

Inco’s experience with phenol equipment problems 
can help you find out quickly .. . and easily. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N, Y. 


Inco Nickel Alloys 


MONEL® + “R”® MONEL « “K’’® MONEL * “KR‘’® MONEL « “’'S’’® MONEL 
INCONEL® + INCONEL “X"® * INCONEL “W’’® + INCOLOY® 
Tor wate’ NIMONIC® Alloys * NICKEL * LOW CARBON NICKEL + DURANICKEL® 
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JING A PRODUCTION-HUNGRY PLANT 


WITH A 


One Cubic Yard 
"Spoon" 


Feeding raw materials 

to a production-hungry 

plant is just one of many uses 

for the multi-purpose Allis-Chal- 

mers HD-5G Tractor-Shovel. It receives 

bulk materials, then carries them directly 

to mixing hoppers, conveyors or storage as 

needed. In addition, this powerful crawler excavates 

for new construction, handles coal, cleans up and 

loads waste .. . also clears snow and maintains yards 
and parking areas. 

Interchangeable attachments, such as bulldozer 
blades, special buckets, lift fork, crane hook and 
trench hoe, add still further to its usefulness. 

Tractor-Shovels are also available on the three 
larger sizes of Allis-Chalmers crawler tractors, giving 
a range of standard buckets from one to four cubic 
yards — and up to seven cubic yards for light ma- 


Let your Allis-Chalmers dealer tell you more 
about how you can mechanize your materials-han- 
dling the efficient tractor-shovel way. 


Keeps Production Moving—Fast! 


The HD-5G feeds bulk materials in exact required 
amounts for uniform mixture — a full cubic 

yard at a scoop. In handling light materials, a 

two cubic yard bucket doubles output. Special fast 
reverse greatly speeds operation on short runs. 
This flexible tractor starts boosting production 

as soon as it’s put on the job... no 

waiting for costly installations or changes in plant 
layout when you mechanize materials 

handling the Allis-Chalmers tractor-shovel way. 





al OR DIVISION — MILWAUKEE 1, U.S.A, 





Receives Material at Plant 


The HD-5G scoops a heaping load of any 
material at the unloading trestle, then 

delivers it directly to mixing hopper, conveyor, 
or storage area, Truck wheels, idler and 
support roller bearings are positively sealed 
against grit and moisture and require 
lubrication only once every 1,000 hours. 

This feature alone saves about 30 minutes’ 


greasing time a day. 


Builds Storage Piles—Anywhere 


This fast-working tractor maintains large 
stockpiles in the open or under a 

protective shed. Crawler tracks provide 
traction and flotation to work right 

up on the pile, enabling it to put many more 
cubic yards of material into a given 

area. Tracks also give long life in cullet and 
similar material as only steel can. 







ALMERS 





oo HAVING 


The “no-rust twins” bring a smile to the 
face of the most hardboiled maintenance 
engineer— for they give him two powerful 
weapons in his battle for lower cost main- 
tenance painting. 


TYGORUST — a new primer that cuts sur- 
face preparation costs in half. Goes over wet 
or dry rusted steel with no more surface 
preparation than wire brushing loose rust 
and scale. Goes over old paint coatings, too. 
Dries within minutes. Stops and inhibits 
rust formation. 


WRITE FOR THIS BOOKLET TODAY! 


Tells you just what you can expect from 

Tygon Paint and Tygorust ander the cor- 

rosive conditions that exist in your plant. 

ree on request, Address Plastics & ae 

oe Division, The U. S. Stoneware Co., 
, 


U. S. STO 


Try the 
““NO-RUST 
TWINS” 


YGORUS! 


... And forms the perfect primer for Tygon 
vinyl top-coats. 


TYGON PAINT has been thoroughly 
proved during the past 15 years in hundreds 
of the toughest applications: in chemical 
plants, in metal finishing plants, in oil re- 
fineries, in pulp and paper mills — wherever 
fume corrosion has been a problem. This top- 
quality vinyl coating outlasts, outwears, out- 
performs conventional coatings two to one. 


Put the two together-— TYGORUST and 

TYGON PAINT —and maintenance paint- 

ing costs, per foot—per year, hit a new low. 
109-0 


t 
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Prepared under the direction of Joseph A, O’Connar, News Editar 


@ Watch for a new formaldehyde plant to be built by a resin 
producer whose current requirements are outrunning his own 
captive production of formaldehyde. Most likely location: the 


Midwest. 


® While it hasn’t decided to build a plant yet, New Jersey Zinc 
has quietly been pilot-planting what may be the best electrolytic 


titanium process yet. 


© Look for a new and safer anesthetic to compete with diethyl 


ether. 


It’s a difluoro derivative of ethyl vinyl ether developed by 


Air Reduction, and it won’t explode. 


For chemicals, new markets in the sky 


Rockets and guided missiles are opening new 
markets for chemicals. Monsanto, for example, finds 
outlets for a host of its chemical products in the build- 
ing and testing of these missiles by the Air Force. 

Polyvinyl chloride resin, together with dioctyl 
phthalate as plasticizer, is used to coat the miles of 
wire that go into the electrical and communications 
circuits on the testing range and inside guided missiles. 


Styrene monomer and phthalic and maleic an- 
hydrides are used in making reinforced plastic for the 
wing tips and antenna fairings of some missiles. ‘These 
plastics are also used in the radomes that cover air- 
borne radar. 

Dimethyl phthalate, triphenyl phosphate and tri- 
cresyl phosphate plasticizers are required for cellulose 


acetate. The acetate is used to insulate switchboard 
wiring. 

Monsanto’s polychlorinated polyphenyls are em- 
ployed as dielectrics for capacitors and transformers. 

Silica aerogel is used as insulation in equipment for 
liquefying oxygen. The liquid oxygen is a fuel for 
certain types of missiles. 

In this strange new world, with its complex elec- 
tronic gear and bewildering jargon, rockets and guided 
missiles travel at fantastic speeds. But indispensable 
chemicals go right along on every ride. 


Purifying chemicals by vacuum sublimation 


A new vacuum sublimation process developed by 
F. J. Stokes Machine Co. of Philadelphia can now be 
used for the separation and purification of chemicals, 
such as salicylic acid, in tonnage quantities daily. 

The sublimation method evolved from the process 
of freeze drying used in the manufacture of pharma- 
ceuticals, especially biologicals and vaccines like blood 
plasma and gamma globulin. 


CuHemicaL EncIngEERINGc—October 1953 


Underlying the new process is the principle that 
under vacuum certain materials can be vaporized from 
the solid state at temperatures below their melting 
point. 

This principle is used industrially in one method 
of producing pure magnesium. Ferrosilicon and dolo- 
mite are briquetted and then roasted in a closed retort. 
This reduces the dolomite to pure magnesium and 
calcium. Pressure in the retort is then reduced below 1 
mm., whereupon the magnesium sublimes and con- 
denses on the cooled end of the retort, while the calcium 
remains behind. 

For chemical separation and purification by vacuum 
sublimation, the impure product is placed in a closed 
jacketed vessel, the pressure is reduced by a vacuum 
pumping system, and the charge is heated. By con- 
trolling the operating pressure and the temperature to 
which the charge is heated, part of the mixture can be 
made to volatilize and pass off through the vacuum 
line. For some products, the pure product will sub- 
lime and pass off; for others, the impurities will volatilize 
and the pure product will remain. 

In the separation and purification of salicylic acid, 
for example, the crude chemical placed in the vacuum 
chamber includes as impurities phenol, which is volatile, 
and a non-volatile ash. ‘This charge is heated under 
a pressure of a few hundred microns, and is constantly 
agitated meanwhile. 

The pure salicylic acid sublimes and the phenol 
volatilizes. Both pass out of the chamber and along 
the vacuum line toward the pumping system. The 
pure salicylic acid is trapped as a solid in a water- 
jacketed condenser with scraper arms; the phenol passes 
on to a shell-and-tube surface condenser where it is 
recovered as a liquid. The ash remains in the vacuum 
chamber. 

(Continued on page 108) 
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THE CHEMENTATOR, continued 


The scraper arms dislodge the salicylic acid from 
the condenser wall, and the pure chemical falls into 
a large receiver beneath the condenser. Finished sali- 
cylic acid is recovered from this receiver. 

Type of condenser used in vacuum sublimation 
depends on whether the volatile byproducts are to be 
recovered or exhausted to the atmosphere. 

Vacuum sublimation as a separation process works 
only with a limited group of chemicals, of course. For 
these, it makes possible recovery of extremely pure 
products. It can be used where separation must take 
place free of contamination from air or from other 
gases, and is particularly attractive because it is com- 
pletely free of the hazard of dust explosion. 


High-temperature ceramic coating for nickel 


One of the first successful methods for coating 
commercial nickel with a ceramic has been developed 
by ceramic researchers in the Oak Ridge National 
Laboratory at Oak Ridge, Tenn., operated by Union 
Carbide for the Atomic Energy Commission. Signifi- 
cantly, the new coating process may mean that nickel 
can now be used in jet engines, gas turbines, guided 
missiles and other high-temperature devices. 

Up to now, nickel, which is one of the refractory 
metals with the right thermal conductivity character- 
istics, has been limited in its use at high temperatures 
because of its poor resistance to oxidation. 

In the new coating method, developed by a group 
headed by G. D. White, nickel is first annealed in 
water-saturated hydrogen at 1,000 deg. F. The an- 
nealed nickel is then sprayed with National Bureau 
of Standards ceramic coating A-418, dried and fired. 

Durability of the coating has been tested by heat- 
ing in an oxidizing atmosphere at 1,500 deg. F. for 
65 hr. At the end of the test, the coating still had 
a good appearance and showed improved adherence. 

The advantage of using wet hydrogen instead of 
dry hydrogen in the annealing process is also demon- 
strated by the test results. The coating on the nickel 
annealed with wet hydrogen withstood the high 
temperatures successfully, compared with the bubbly 
surface produced on nickel that had been annealed in 
an atmosphere of dry hydrogen before coating. 

Ceramic research is one of the most important func- 
tions of the Oak Ridge National Laboratory, which 
is the largest single AEC research installation and a 
leader in reactor development and technology. Use 
of ceramics in reactor development is a new but 
rapidly expanding field, and the laboratory is hard at 
work adapting ceramics to reactor requirements. 


Silicones: duet becomes a trio 


More competition is coming in the fast growing 
silicone business. Making its long delayed bid for 
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dominance, Linde Air Products is moving in on Dow 
Corning and General Electric, the two big present pro- 
ducers. Linde will build a $13 million plant at Long 
Reach, W. Va., to produce silicone products. 

Linde made its move at just the right time. 
Long a pioneer in silicone research, it has turned out 
small quantities of new silicone compounds in its Tona- 
wanda, N. Y., pilot plant. It is, for example, the sole 
commercjal source of vinyl silicones. But Linde astutely 
decided to wait until the shakeout of the market for the 
new and comparatively costly silicones before getting 
into volume production. 

However, Linde couldn’t afford to delay much 
longer. The present market for silicones has pretty 
well shaken out by now and demand is growing. More- 
over, Dow Corning has quadrupled its capacity in a $16 
million expansion that brings its total investment to 
$23 million. And General Electric completes a $5 
million plant growth this year. 

Linde is moving fast now that it has decided to get 
into commercial production of the silicones on a large 
scale. And it has the advantage of a secure source of 
silicon metal. Its corporate cousin, Electro Metal- 
lurgical Co., another division of Union Carbide & 
Carbon, is the present major source of silicon metal. 
However, Dow Corning has just completed a silicon 
furnace at Midland, Mich., to be sure of a supply of 
the metal, and in the future General Electric most 
likely will also produce its own silicon too. 

With three big producers instead of two, there’s 
bound to be some competitive jostling for a while. 
But by 1956 there should be enough business for every- 
one. The present market for silicone products is about 
5 million pounds per year, and it’s beanstalking upward. 


Peroxide by non-electrelytic processes 


When the first tank car of hydrogen peroxide 
highballed out of Du Pont’s new Memphis, Tenn., plant 
recently on its way to a southern textile mill it heralded 
successful production of peroxide by a new non-electro- 
lytic process. Both DuPont and Buffalo Electro- 
Chemical have been hard at work on such processes, 
but Du Pont was first to make a commercial shipment. 

Significantly, such non-electrolytic processes for 
making peroxide will compete with present electro- 
lytic production methods. They could mean lower 
peroxide prices. And instead of looking for plant sites 
near cheap power sources, producers may now be able 
to locate closer to markets in the textile and the pulp 
and paper industries. This is what Du Pont has done. 

The process that Du Pont will use for commercial 
product:on of hydrogen peroxide at Memphis is the 
result of more than eight years of research. It’s a 
modification of the anthraquinone process developed 
by I. G. Farben during World War II and used at the 
Ludwigshaven plant to make. peroxide for buzz bombs 
and rockets. 

(Continued on page 112) 
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first line of defense 
for your hygroscopics 


VISQUEEN is a complete moisture bar- 
rier—keeps tricky hygroscopics free- 
flowing and dry. Stops expensive, 
wasteful lumping and caking. 

Non-aging VISQUEEN polyethylene 
film is chemically inert, unaffected by 
acid or alkalis—odorless and tasteless. 
VISQUEEN has an extremely high ten- 
sile strength and tear resistance; never 
gets brittle, never cracks, splits or 
shatters. 

When you ship hygroscopics in 
VISQUEEN liners you save up to 70% 
of your tare weight costs. 

USE THE COUPON. Get the facts on 
the protection and economy of ver- 
satile VISQUEEN film. A VISQUEEN con- 
verter will be glad to work with you. 


er. iba iil one 


as ths Soe 


IMPORTANT]! visoueen film is all 


polyethylene, but not all polyethylene is 


e a . 
prevents of lage is. 4 —— VISQUEEN. VISQUEEN film is produced by 
- process of U.S. Patents No. 2461975 


prevents contamination 7 r and 2632206. Only VISQUEEN has the benefit 
i oem of research and technical experience of 
The Visking Corporation, pioneers in the 


locks out moisture development of pure polyethylene film. 


Uf UMW iim ...@ product of the 


VISKING corporation 
World’s largest producers of polyethylene sheeting and tubing 
Plastics Division, Terre Haute, Indiana 
In Canada: Visking Limited, Lindsay, Ontario 
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How Foote 
Company kept 
industry informed 
of progress at 
Sunbright, Va. 























To supply the unprecedented demands 
for lithium chemicals, Foote is now ready 
with a plant and a program that will 
double the productive capacity of the 
entire industry! This installation at 
Sunbright, Va. can lay claim to many 
“firsts” in design, techniques and size. 
From an engineering standpoint it was a 
very interesting project . . . one in which 
Chemical Plants Division participated 


BLAW-KNOX 








FOOTE MINERAL COMPANY on the completion 
of the World’s Largest Lithium Chemical Plant 


from original plans, through layout, engi- 
neering, procurement and construction. 


Our diversified experience and our 
reputation for completing projects on 
schedule merit your consideration when 
planning new or improved facilities. 








THE CHEMENTATOR, continued 


In the DuPont process, a mixture of alkylated 
anthraquinones and their tetrahydro derivatives is dis- 
solved in a solvent mixture of primary or secondary 
nonyl alcohols with methyl or dimethyl naphthalene. 

In the presence of activated alumina, the anthra- 
quinone mixture is reduced, and the hydrogenated 
derivative separated by filtration. 

Next, oxygen is blown through at 30 to 60 deg. C. 
to form hydrogen peroxide and regenerate the original 
anthraquinones. Then the peroxide is extracted with 
water, and the anthraquinones are recycled. 

In its process, Buffalo Electro-Chemical starts with 
2-ethyl anthraquinone as did I. G. Farben. But unlike 
the Germans, who used benzene and cyclohexanol as 
solvents, Becco uses an ester of phosphoric acid, either 
tributyl phosphate, trioctyl phosphate or diphenyl cresyl 
phosphate. 

The Germans reduced the 2-ethyl anthraquinone to 
2-ethyl hydroanthraquinone by hydrogenation in the 
presence of Raney nickel. Becco carries out its redue- 
tion using activated alumina, then separates the hydro 
derivative by filtration. 

Oxygen is added and combines to form hydrogen 
peroxide, The 2-ethyl anthraquinone is regenerated 
for further use, and the peroxide is extracted with water. 

Buffalo Electro-Chemical has more than one 
method for making non-electrolytic hydrogen peroxide. 
While continuing its present commercial production 


via the electrolytic route, it is pilot-planting the new 
processes. 
Others are watching developments in non-electro- 


lytic peroxide. In its new chlorine-caustic plants at 
Saltville, Va., and McIntosh, Ala., Mathieson Chemical 
could produce hydrogen peroxide by a process it used 
during the war, getting hydrogen for the reduction 
from mercury cells. In this method, para-azotoluene is 
reduced to hydrazotoluene, which is separated by 
centrifuging. Oxygen at 60 deg. C. is blown in, form- 
ing hydrogen peroxide and regenerating the azotoluene. 
Aqueous extraction recovers the peroxide. However, 
Mathieson has mothballed this process and doesn’t 
plan to make any peroxide at present. 

Pennsalt, a large peroxide producer, is alertly eyeing 
the new non-electrolvtic processes, as is Shell Chemical. 
But despite its classified work for the Navy, Shell 
claims its only interest in the new processes is as a large 
consumer eager to see the price of peroxide come down. 

In the $12 million peroxide business, the modified 
anthraquinone process now challenges electrolytic pro- 
duction. The outcome could be more and cheaper per- 
oxide made closer to market. Not only is demand for 
peroxide growing in the textile industry and in the 
bleaching of pulp and paper, but it’s vital for torpedoes, 
jets, rockets and guided missiles. No longer may 
peroxide producers have to pick spots like Niagara Falls 
to build their plants. 
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New ammonia producer picks West Virginia 


Breaking into the ammonia business, Columbia- 
Southern Chemical Corp., a wholly owned subsidiary 
of Pittsburgh Plate Glass Co., will build its first plant 
at Natrium, W. Va., and expects to be in production 
by late 1954. 

Byproduct hydregen from its electrolytic chlorine- 
caustic operations at Natrium will be used to produce 
ammonia. It will be combined catalytically with nitro- 
gen at high pressure to make anhydrous ammonia. 

Despite added capacity, demand for ammonia keeps 
growing. It goes into fertilizers, synthetic fibers, plastics 
and other chemical products. 

Columbia-Southern picked Natrium as the site 
for its new ammonia plant because it had access to 
hydrogen there and because from the West Virginia 
area it could reach industrial and agricultural outlets 
for its ammonia. 


More glycerine and epichlorohydrin 


Twofold effect of Shell Chemical’s decision to 
build a new plant at Norco, La., will be to boost U.S. 
output of synthetic glycerine and to produce more 
epichlorohydrin for epoxy resins and other uses. 

When completed in 1954 the new plant will pro- 
duce allyl chloride and epichlorohydrin. Its output 
will be used to increase Shell Chemical’s glycerine pro- 
duction by 25 million pounds per year. It will also 
provide additional quantities of epichlorohydrin and 
epoxy resins. 

This is the first step in Shell’s current glycerine 
expansion. Before 1948 glycerine was derived entirely 
from animal and vegetable fats as a byproduct of the 
soap industry, and the supply often fluctuated. 

In 1948 Shell Chemical produced the country’s first 
commercial synthetic glycerine made from petroleum 
raw materials. It now supplies more than 20 percent 
of the U.S. market. 

Epichlorohydrin is a vital component of many 
chemical products, including Shell’s epoxy resins, 
which are becoming increasingly important for surface, 
coatings and structural plastics. 

The Norco plant, which will employ about 150 
workers initially, will operate in conjunction with the 
neighboring refinery of Shell Oil Co. from which it 
will get propylene and other feedstocks. 


Preducers trim acrylonitrile price 


When Monsanto cut the price of acrylonitrile 
from 43 c. to 36 c. a Ib. in tank-car quantities, its 
competitor, American Cyanamid, quickly did likewise. 
A price cut in acrylonitrile was almost inevitable, but 
American Cyanamid had hoped it wouldn’t come until 
1954, when its new plant near New Orleans, with an 
estimated capacity of 75 million pounds a year, will 
be on stream. 

(Continued on page 114) 
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THE CHEMENTATOR, continued 


However, Monsanto, caught in the sudden acrylo- 
nitrile glut, got the jump on competitors when it 
dropped the price to stimulate new markets. 

Just when its Texas City plant was adding 60 million 
pounds per year to total acrylonitrile capacity, Monsanto 
discovered that Chemstrand, jointly owned by Mon- 
santo and American Viscose, would not require the 
25 million pounds of Monsanto’s annual production, 
as estimated earlier, for the manufacture of acrylic fiber. 
Instead, Chemstrand for the present will require only a 
trickle. 

Less than a year ago, when virtually all of the acry- 
lonitrile was coming from Cyanamid’s Warners, N. J., 
plant, supply and demand were in balance at about 40 
million pounds. 

But when Carbide and Monsanto went into pro- 
duction, capacity quickly exceeded demand. With 
plants that could produce 125 million pounds yearly, 
there was only an apparent demand for about 95 million 
pounds. Then Chemstrand decided that it wouldn't 
be able to use much of the 25 million pounds it was 
supposed to take from Monsanto, Result: today’s 
55 million pound glut and the cut in price. 


Wax production tied to polyethylene 


A synthetic hard wax plant, to cost $3.8 million, 
will be built by Texas Eastman, the Eastman Kodak 
subsidiary, at its Longview, Tex., plant. Production of 


wax will be tied to the manufacture of polyethylene in 
a new $7 million plant to be built at Longview. 

Several million pounds of wax will be produced 
annually. The polyethylene plant will have a capacity 
of 20 million pounds a year. 

Texas Eastman is already making ethylene from 
natural gas by a cracking process. Until the new poly- 
ethylene plant goes on stream, Eastman is converting 
its ethylene into ethanol for use at Kingsport, Tenn., 
by Tennessee Eastman. 

A dozen or more units will be included in the new 
polyethylene and wax plants. When these plants are 
completed, the total outlay at Longview by Texas East- 
man will come close to $37 million. 


Ammonia from bypreduct hydrogen 


Unlike most ammonia plants, which get their hy- 
drogen from natural gas, the new $7 million plant of 
National Distillers Products Corp. at Tuscola, Ill., will 
get its hydrogen for the manufacture of ammonia as a 
byproduct of the huge new ethylene plant that National 
Petro-Chemicals Corp. is building at Tuscola. Use of 
this byproduct hydrogen is more economical than hydro- 
gen from natural gas for the production of ammonia 
both from the standpoint of capital cost and of pro- 
duction cost. 

Production capacity of the plant, which will begin 
operations in January 1955, will be 50,000 tons per 
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year of anhydrous ammonia. Part of the ammonia 
will be converted into nitric acid, and the acid reacted 
with more ammonia to produce ammonium nitrate. 
In turn, the ammonium nitrate will be used in the 
manufacture of nitrogen solutions, which are solutions 
of ammonium nitrate and ammonia in water. Fer- 
tilizer manufacturers use these nitrogen solutions in 
compounding their products. Nitrogen solutions are 
also applied directly to the soil. 

Nitrogen for the manufacture of ammonia will 
be obtained by liquefying air. As a byproduct of this 
air liquefaction, the plant will produce 75 tons per day 
of oxygen. 

National Distillers had its eye on the future when 
it picked Tuscola, Ill., as the site for its synthetic am- 
monia plant, which will be the first of its kind in 
Illinois. Consumption of fertilizer nitrogen is increas- 
ing enormously in all the Middle Western states, and 
by 1955 is expected to exceed 300,000 tons, according 
to the U. S. Department of Agriculture. 


New way to recover trifluoreacetic anhydride 


Minnesota Mining & Manufacturing Co. has come 
up with a new process for recovering trifluoroacetic 
anhydride from chemical reaction mixtures containing 
trifluoroacetic acid. This could bring the anhydride a 
step closer to becoming a commercial chemical. 

Trifluoroacetic anhydride has proved particularly 
valuable as a promoter for the direct esterification under 
mild conditions of a variety of acids and alcohols. With 
the anhydride, such difficult esterifications as those of 
sugars and cellulosic compounds can be carried out. 
Sucrose, for example, can be esterified to the octa-ace- 
tate with a 67 percent yield. 

During the esterification process, however, the 
anhydride reverts to the acid. Previously, there was no 
economical method for reconverting the acid to the 
anhydride, and the high cost limited commercial use 
of the anhydride as an esterification promoter. 

In Minnesota Mining’s new process, the acid is 
dehydrated with stabilized sulfur trioxide. This method 
is possible with perfluoro acids because of their extrerie 
stability and resistance to oxidation. 

With the new process, industrial users of trifluoro- 
acetic anhydride will be able to reconvert the acid to 
the anhydride themselves, using it over and over again. 
Minnesota Mining will show users of the anhydride 
how it can be readily recovered from reaction mixtures. 

Currently, Minnesota Mining produces trifluoro- 
acetic anhydride only in pilot-plant quantities, and the 
cost is $15 per Ib. However, 4-0z. test samples are given 
to potential users, and anyone requiring a comparatively 
large volume can get a lower price than $15 a Ib. And 
Minnesota Mining is confident that if large-scale com- 
mercial uses develop, the acid and the anhydride will 
quickly become among the cheapest fluorochemicals. 


(What's Happening, turn to page 116) 
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PRODUCTION PROBLEMS INVOLVE PHOSPHATES? 


. «> Wash Em Right Out of Your Hair 
with GENERAL CHEMICAL PHOSPHATES! 


If your production problems involve phosphates, you can rely upon 
General Chemical Phosphates to help you do the job... 
and do it right! That’s because “G.C.” Phosphates are al- 
ways uniform. Each is made to meet the same strict specifi- 
cations, shipment after shipment . . . giving you a process 
material that can be depended upon for consistent quality 
and purity. 


And wherever you may use phosphates—in making soaps and deter- 
gents, in textile finishing, in metal or industrial cleaning, or 
even in boiler water treatment—you will find there’s a 
General Chemical Phosphate in a grade especially suited to 


your purposes. 


Stocks are maintained at all of General’s distributing stations from 
coast to coast. There is one located nearby ready to supply 
your needs promptly and regularly. Why not arrange to 
schedule your first shipment from it today? 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices: Albany * Adianta © Baltimore * Birmingham ¢ Boston ¢ Bridgeport ¢ Buffalo 
Charloue ¢ Chicago © Cleveland © Denver * Detroit * Greenville (Miss.) * Houston 
Jacksonville * Kalamazoo ¢ Los Angeles * Minneapolis * New York © Philadelphia 
Pittsburgh © Providence * San Francisco ¢ Seattle * St. Louis * Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee 
in Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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Product 


SODIUM TRIPOLYPHOSPHATE, 
Anhydrous 


NasP3010 (Tripoly) 


TETRASODIUM PYROPHOSPHATE, 
Anhydrous 


NagP,07 
(TSPP) (Pyro) 


DISODIUM PHOSPHATE, 
Anhydrous 


NagHPO, 
TRISODIUM PHOSPHATE, 


Na3PO,4* 12,0 
(TSP) 


Basic 








Grade 


Powdered 
Granular 


Powdered 
Granular 
Diamond 


Chemicals 
for American Industry 
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DICALCIUM phosphate plant started up less than a year after ground-breaking. 


Self-Reliance Pays Off 


Shea engineers disregard convention, incorporate 
many novel ideas in designing and erecting new plant for 
making elemental phosphorus and its derivatives. 


On-stream since early this year with 
what is probably the phosphorus in- 
dustry’s largest electric furnace, Shea 
Chemical Corp. has surged into a 
prominent position in the manufac- 
ture of phosphorus, phosphoric acid 
and feed-grade dicalcium phosphate. 

Shea’s achievement is all the more 
significant because it successfully han- 
died its own engineering design and 
construction for the new $34-million 
plant at Columbia, Tenn. Although 
generous technical assistance was pro- 
vided by phosphorus experts of TVA, 
plenty of credit goes to Shea engi- 
neers Ray Lakey,* Bob Jaros, E. J. Bis- 
*Lakey was killed in an automobile acci- 
dent in Feb . Vice president for engi- 


neering is now R. 


A. Wilson, who came to 
ry via Air Reduction, 
TA. 


Monsanto, and 
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saillon, W. Barrett and E, A. LaRose, 
who were aided by O. D. Crosby, plant 
superintendent, and his operating staff. 
Bringing the operating staff into the 
picture during the construction stage 
was Shea’s way of holding start-up and 
operating “bugs” toa minimum. This 
procedure paid off handsomely; during 
the first six months of plant operation 
the new plant not only furnished 
enough phosphorus to keep the Shea 
organization at the top of the nation’s 
list of suppliers of dicalcium phosphate 
to the feed trade, but also enabled 
Shea to ship a million pounds a month 
of white phosphorus to the defense 
program. 
> Fumace Design—With a demon- 
strated capacity of 50 tons per day of 








FEATURE NEWS 


New Phosphorus Plant 
Continuous Starch Splitting 
Pushbuttoned Bricks 

Rapid Test Sample Dispatch... . 
Coking Goes Continuous 

Doing the Near-Impossible..... . 
How Conveyor Speeds Coating. . 
Celanese Vinyl Acetate 

New Safety Charts 

Millions for Cleanliness 





elemental phosphorus, the furnace 
draws about 26,000 kw. Replacement 
of the three in-line 40-in.-dia. carbon 
electrodes with 35-in. graphite elec- 
trodes, which was recently accom- 
plished, permits operation up to 34,- 
000 kw. A power factor of 0.95 results 
from a well designed bus arrangement. 

The furnace shell is 27 ft. wide, 46 
ft. long and 10 ft. deep on the straight 
side, with a catenary arched roof. Just 
how these capacity and size figures 
compare with those for Monsanto's 
new furnace at Soda Springs, Ida., 
isn’t publicly known, but Shea chal- 
lenges, on some counts at least, Mon- 
santo’s claim to the “largest in the 
world.” 

A product quality of 98.8 percent 
purity or better is assured by an elec- 
trostatic precipitator which cleans the 
dust from furnace gases. This was spe- 
cially designed for Shea by the Re- 
search Corp. 
> Feed Preparation—The plant uses a 
mixture of washed Tennessee phos- 
phate rock and unwashed matrix. Be- 
fore charging to the furnace, the mix- 
ture is predried and nodulized; the 
clay in the matrix serves as a binder 
in the formation of the nodules. 

The mixed rock and matrix first go 
through an 84-ft. by 60-ft. rotary dryer 
turning over at 8 to 10 rpm. Here the 
moisture content is reduced from 
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BUS design, short leads are keys to high power factor. 


about 30 percent to 15 percent; here, 
also, the solids agglomerate into rela- 
tively weak irregular balls or pellets. 

The nodulizing step, involving the 
incipient fusion of the clay to 
strengthen the pellets, takes place in a 
second kiln, 94 ft. dia. by 125 ft. long, 
rotating at 2 rpm. In this step the 
solids reach a temperature of about 
2,400 deg. F. Carbon monoxide from 
the phosphorus furnace off-gas pro- 
vides about 70 percent of the fuel re- 
quirements, the balance being sup- 
plied by natural gas. 

Although the entire nodulizing op- 
eration is conventionally done in a 
single kiln, Shea decided, after thor- 
ough study, that it would be more 
economical to do the job in two steps. 
Ideal conditions of temperature and 
kiln speed are different for drying and 
nodulizing; Shea tailored each kiln to 
the specific duty, with an over-all sav- 
ings in cost. 

Nodules from the high-temperature 
kiln are cooled to about 250 deg. F. 
in a Fuller inclined-grate cooler. This 
type of installation is said to be the 


first of its kind in the phosphorus in- 
dustry. One-third of the air used for 
cooling (about 15,000 cfm.) is recov- 
ered at a temperature of 1,300-1,400 
deg. F. for use in the kiln. 

The nodules are screened, with the 
oversize going to a roll crusher, so that 
the maximum size in the furnace bur- 
den is 24 in. 
> Plant Layout—Arrangement of kilns 
and conveyors follows a queer, irregu- 
lar pattern. Close observation reveals, 
however, that Shea engineers capita- 
lized on the topography of the site to 
reduce the amount of structural work 
required. 

Especially striking is the construc- 
tion of the building for storage and 
mixing of nodules, coke and quartz. A 
trough 40 ft. wide, 20 ft. deep and 200 
ft. long was scooped out of the ground, 
lined with concrete, provided with ver- 
tical transverse partitions and roofed 
over. Along the bottom of the trough 
is a tunnel for the weigh feeders and 
the belt conveyor which runs to the 
furnace building. 
> Acid and Dical—Phosphorus from 
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VENTURI scrubber recovers 99 percent of acid mist. 


the furnace is burned and hydrated to 
phosphoric acid. 

Novel feature of the acid plant at 
Columbia is the use of a venturi scrub- 
ber to remove acid mist from the gas 
leaving the hydrator. Built of Type 316 
stainless steel, the scrubber is fed at 
the throat with 83-percent acid from 
the hydrator to come out with an acid 
make of 78 to 80 percent. (Shea’s 
older acid plant at Adams, Mass., uses 
an electrical precipitator for mist re- 
covery.) 

Some of the acid is at present being 
sold, but most of it goes into making 
up to 250 tons per day of- dicalcium 
phosphate by the reaction of acid and 
limestone. A funnel-shaped mixer of 
special design insures good contact be- 
tween stone and acid. The stone enters 
the top of the funnel and is entrained 
in a whirling stream of air introduced 
tangentially; acid is introduced at the 
neck of the funnel. The wetted stone 
drops into a horizontal paddle-type 
mixer-conditioner, then is stored in 
piles for curing. Final operations are 
drying, grinding and bagging. 
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DEGREE of splitting is controlled by pH and hold-up time in the electrolyzer. 


Splits Starch Continuously 


New electrolytic oxidation process offers 


high 


degree of quality control and flexibility in the production 
of soluble starches. Power consumption js small. 


Continuous starch splitting, goal of 
development engineers in the starch 
industry for many years, may soon be- 
come a commercial reality if a new 
German electrolytic process proves 
economically feasible. 

The new process, applicable espe- 
cially to the production of oxidized 
or “chlorinated” starches, accom- 
plishes the splitting continuously in 
a diaphragm-less electrolytic cell in 
which sodium hypochlorite is being 
generated. Conventional practice in 
making oxidized starches is to prepare 
the hypochlorite separately and treat 
the starch batchwise. 

Developer of the process is the 
Nurnberg firm, Aktiengesellschaft A. 
Hering, which has tested the process 
on a large scale at the Schrobenhausen 
starch works. Hering reports that 
three Dutch frms have ordered pilot 
plants; U. S. and Canadian manufac- 
turers are said also to be showing 
interest. 

Oxidized starches are used princi- 
pally as tub sizes and coating adhesives 
in the paper industry, as well as 
warp sizes and finishes in the textile 
industry. Hering believes, however, 
that its process can be adapted to 
make other starch derivatives, such as 
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those ordinarily made by acid hydroly- 
sis or enzymatic action. 

> Nascent Oxidation—A water slurry 
of starch (25 to 33 percent), contain- 
ing 5 percent sodium chloride in solu- 
tion, is preheated and fed continu- 
ously to an electrolyzer. The usual 
electrolysis of salt occurs in the cell, 
producing chlorine and sodium hy- 
droxide. In the absence of a dia- 
phragm between the electrodes, the 
chlorine immediately reacts with the 
NaOH to form sodium hypochlorite, 
NaOCl. 

However, at 40 to 50 deg. C., the 
hypochlorite decomposes to sodium 
chloride and nascent oxygen; this is 
the oxygen which reacts with and splits 
the starch molecule. Reaction time 
in the electrolyzer depends on the 
desired degree of split and ranges be- 
tween 10 and 60 min. Acid may be 
added in controlled quantities for 
adjustment of pH. 

From the electrolyzer the starch 
solution flows to a neutralization tank 
and then to a gravity settling or 
centrifugal separation step. The sep- 
arated salt solution is continuously re- 
cycled to the slurry feed tank. 
> Cell Design—The electrolyzer is a 
vertical cylindrical vessel partitioned 


HEART of process is the electrolyzer. 


horizontally into a number of indi- 
vidual cells; this is to get uniform 
treatment of the starch as it flows 
through the apparatus. A. vertical 
multi-bladed agitator prevents starch 
particles from settling on the hori- 
zontal cell partition walls. To avoid 
metallic contamination, all parts with- 
in the electrolyzer are lined with 
Vinidur, presumably a vinyl resin. 

The special electrodes are water- 
cooled to avoid local overheating. 
There is also an external cooling jacket. 
> Process Economics—Inasmuch as the 
salt is continuously regenerated and 
recycled, its consumption is low, on 
the order of 0.01 to 0.02 Ib. per Ib. 
of dry starch. Because of the contin- 
uous nature of the process, only one 
part-time operator is necessary. 

Consumption of electric power is 
a function of the desired degree of 
splitting, is reported to be in the 
range of 0.05 to 0.15 kwh. per Ib. of 
product. ‘These estimates are based 
on a 10-v. drop across the electrolyzer; 
Hering believes that this might be 
reduced to 5 v. in practice. 

Economic acceptance of the Hering 
process will probably turn on whether 
or not its obviously higher capital cost 
can be offset by savings in operating 
costs, together with other anticipated 
advantages, such as flexibility and 
improved product quality. Continu- 
ous operation should make it possible 
to exercise precise control of process 
conditions and get a uniform, homo- 
geneous product of any desired vis- 
cosity. 
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RCI Makes This a 
Seat of Strength! 


For everything from chairs to switchboards . . . from fishing 
rods to counter tops . .. RCI produces job-tailored laminating 
agents and adhesives that assure remarkable strength and 
durability. 

Moreover, RCI’s awareness of industrial problems is seen 
in its realistic pricing policies ... its rapid delivery of orders 
... and its reputation for supplying “know-how” to the users 
of the numerous quality materials it manufactures. 


No wonder that Reichhoild has plants on every continent 
... that it has become a major producer of synthetic resins 
for a variety of applications, as well as a manufacturer of 
chemical colors, phenol, glycerine, phthalic anhydride, maleic 
anhydride, sodium sulfate and sodium sulfite. 


REICHHOLD CHEMICALS, INC. 
630 Fifth Avenue, New York 20, N. Y. 


Creative Chemistry .. . Your Partner in Progress 





Uses of 
RCI Products 


CANVAS, PAPER AND GLASS CLOTH 
LAMINATES: PLYOPHEN cresol, phenolic 
and resorcinol-formaidehyde resins and 
varnishes; RCI polyester resins, 


CARBON PAPER: RC! inorganic chem- 
ical pigment colors. 


CASTINGS: FOUNDREZ powdered phe- 
nolic resins (for the shell molding proc- 
ess); FOUNDREZ liquid phenolic resins and 
FOUNDREZ core oils (for core binders). 


FURNITURE, PLYWOOD, FLOORING, 
HARDBOARD AND CHIPBOARD: 
HYDROPHEN phenolic glues; PLYACIEN 
protein glues; PLYAMINE urea-formalde- 
hyde glues; PLYOPHEN phenolic and re- 
sorcinol-formaldehyde glves. 

LEATHER: BECKOSOL alkyd resins (for 
leather finishes); PLYOPHEN resorcinol- 
formaldehyde resins, SUPER-BECKACITE 
pure phenolic resins, SYNTHE-COPAL 
ester gums (for leather adhesives). 


LINOLEUM: BECKOSOL alkyd resins and 
PENTACITE pentaerythritol resins (for 
linoleum coatings); RCI inorganic chem- 
ical pigment colors. 


PAINTS, VARNISHES AND LACQUERS: 
BECKACITE (1) fumaric, (2) maleic and (3) 
modified phenolic resins; BECKAMINE 
vrea-formaldehyde resins; S8ECKOLIN 
synthetic oils; BECKOPOL modified phe- 
nolic resins; BECKOSOLt (1) phenolated, (2) 
phtholic-free, (3) rosin modified, (4) pure 
drying and (5) pure non-drying alkyd 
resins; KOPOL processed Congo copals; 
PENTACITE pentaerythritol resins; STY- 
RESOL styrenated alkyd resins; SUPER- 
BECKACITE pure phenolic resins; SYNTHE- 
COPAL ester gums; WALLKYD pure dry- 
ing alkyd resins (for alkyd flat wall vehi- 
cles); WALLPOL vinyl-type copolymer latex 
emulsions (for latex flat wall coatings); 
RCI inorganic chemical pigment colors. 


PAPER: BECKAMINE urea-fornaldehyde 
resins (for adding wet strength, improv- 
ing the wet rub of starch-clay coatings, 
and waterproofing starch adhesives); 
RCI inorganic chemical pigment colors 
(for paper coloring); STYRESOL styrenated 
alkyd resins (for paper coating). 
PRINTING INKS: BECKACITE fumaric, ma- 
leic and modified phenolic resins; BECKO- 
LIN. synthetic oils; BECKOPOL modified 
phenolic resins; RCI inorganic chemical 
pigment colors. 

TYPEWRITER RIBBONS: R&C! inorganic 
chemical pigment colors. 


WAXES AND POLISHES: BECKACITE 
modified phenolic and maleic resins; 
SUPER-BECKACITE pure phenolic resins; 
SYNTHE-COPAL ester gums. 


REIGHHOLD #=D 
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Now Silica Brick by Pushbutton Control 


New plant features automatic batching, continuous 
kilns, and the most up-to-date methods of materials handling 


and dust collection. 


Harbison-Walker Refractories Co. 
has good reasons for showing off its 
new silica brick plant at Windham, 
Ohio. Designed for a capacity of 
100,000 brick per day, the plant in- 
corporates the most modern tech- 
niques of materials handling and in- 
strumentation, in addition to im- 
proved methods of pressing and firing. 

A main product will be super-duty 
silica brick; this is the first plant to 
be built for making this type of re- 
fractory since its introduction during 
World War II. Since the middle of 
last year, the plant has been turning 
out both conventional silica brick and 
the higher temperature variety, in 
about equal numbers; but as an ex- 
ample of the careful engineering de- 
sign by chief engineer R. P. Snyder 
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Pushbutton control board stands out. 


and his group, complete flexibility is 
possible, and production can be swung 
to 100 per cent super-duty whenever 
required. 

Windham Works is part of a $30- 
million expansion and modernization 
program, which also includes plants 
at Fairfield, Ala., East Chicago, Ind., 
Fulton, Mo., Baltimore, Md., Cape 
May, N. J., Warm Springs, Calif., 
and Marelan, Que. 
> Raw Materials—Crushed silica rock is 
trucked in from the quarry six miles 
north of Windham. Other raw mate- 
rials, such as high-calcium lime and 


supplementary bonds, are received by 


rail and transfetred to the mixing 
system. Electrically vibrated, totally 
enclosed conveyors take over from 
here as the raw materials move 


through dry-pan grinding mills, ball 
mills, and fine sizing screens. A classi- 
fication is made by particle size and 
any tramp iron is removed magnetic- 
ally. 
> Automatic Batching—The raw mate- 
rial brick-batch must be made up of 
properly graduated particle sizes; close 
control of the particle sizing is one 
of the most important requirements 
of the manufacturing process. The 
materials discharge automatically from 
the selected ground. material bins in 
the desired proportions by weight, 
are batched, and delivered to one of 
several mixers by a simple adjustment 
of the control board. If operation of 
any portion of the batching system is 
interrupted, the ent.re system shuts 
down. The blast of a horn notifies an 
operator and the exact location of the 
part needing attention is indicated on 
the control board. 

Mechanical and electrical controls 
are used at every stage of manufacture 
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OVER OR UNDER...LAND OR SEA...BROWN & ROOT'S 
EXPERIENCE CAN SAVE YOU MONEY ... TIME! 


materials Brown & Root can help you. 


Four decades of diversified experience 
-in heavy construction and engineering 
has developed a “know-how” for Brown 
& Root which can be invaluable to you. 
Over the years Brown & Root’s techno- 
logical developments have provided im- 
portant savings of time and money for 


many clients, 


Regardless of your interest, be it in fin- 
ished products—fabricated parts or basic 


Centralized responsibility coordinates 
engineering and construction. This plus 
loyal personnel will save your firm time 


++. money. 


If your company contemplates new con- 
struction or plant expansion a call from 
you will place Brown & Root plant plan- 


ning experts at your disposal. 


BROWN & ROOT, Inc. Cngineets Condleualord 


eS ee 


a oO UV TEXAS 


CABLE ADDRESS — BROWNBILT 


BROWN.-BILT 
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Associate Companies:~ BROWN ENGINEERING CORP. @ BROWN & ROOT MARINE OPERATORS INC. 





Mixing and batching are controlled automatically. 


to assure uniformity of product and to 
keep laborious manual operations 
down to a minimum. 

» Pressing—The power and impact 
presses ate fed by carefully monitored 
belt feeders. Pressures up to 24 tons 
per sq. in. can be developed. 

Press operators set the standard 
sizes of brick directly on the tunnel 
kiln cars. This feature of direct set- 
ting, which eliminates one handling 
step, is something which has never 
been accomplished before in the man- 
ufacture of silica brick. Larger shaped 
bricks are palletized and then placed 
on monorail supported rack cars. 

Press designers have done wonders 
in modifying dies and pressing se- 
quences to allow many complicated 
shapes to be made by precise machine 
methods. At Windham Works, most 
of the shapes which formerly required 
hand molding are now being formed 
on impact presses. However, superin- 
tendent C, R. Ayers doesn’t have a 
completely mechanized plant, since 
many shapes of complicated design 
are still made by hand. 
> Drying and Firing—The cars of un- 
dried brick are transferred to tunnel 
kiln car dryers, which are supplied 
with clean hot air from the cooling 
zone of the kilns. A system of fans 
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and ducts is arranged to insure move- 
ment of warm air throughout the 
complete cross section of the kiln car 
load. Indicating and recording instru- 
ments measure the temperature and 
humidity conditions in the dryer. 
(Temperatures are graduated from 70 
to 310 deg. F.) 

Harbison-Walker pioneered the use 
of tunnel kilns for silica brick in the 
United States over 25 years ago. This 
experience helped design the 567-ft.- 
long kilns at Windham. Each kiln 
holds 81 cars and has a 6-ft. by 5-ft. 
cross-section. While the firing cycle 
is only slightly more than four days, 
the silica inversions are accomplished 
as completely as in the longer cycle 
of periodic kilns. 

Fuel is heavy oil, and 700 deg. F. 
combustion air is supplied to the 
burner from the cooling zone. Special 
provisions were made on the kilns to 
maintain uniform temperatures ‘rom 
top to bottom and from sides to cen- 
ter of the cars. Use of insulation 
keeps the outside wall temperature 
down below 200 deg. F. The 2800 
deg. F. inside temperature is checked 
three ways—Orton cones inside, radia- 
tion pyrometers at the side, and ther- 
mocouples along the top and bottom. 
This instrumentation allows the op- 


Modern dies and pressing sequences minimize hand molding. 


erator to set up any firing curve within 
rather wide limits by the close adjust- 
ment of individual burners. In the 
firing of silica brick an expansion of 
about 14 per cent in volume occurs; 
consequently the firing must be care- 
fully controlled to prevent damage to 
the ware during the firing process. 

>» Dust Collection—Silicosis could be 
a hazard in this manufacturing opera- 
tion if such careful attention were not 
given to dust control and to good 
housekeeping in general. All equip- 
ment in which dust is generated is 
enclosed, and the dust collecting sys- 
tem is used both for the raw material 
processing equipment and the grind- 
ing equipment. Portable vacuum 
cleaners are also available wherever 
needed. 

As is well known in the industry, 
the harmful effects of inhalation of 
silica dust can be prevented by alumi- 
num prophylaxis, as silica deposited 
in the lungs can be absorbed readily 
by the bloodstream when converted to 
aluminum silicate. Most of Wind- 
ham’s hourly employees are volun- 
tarily taking the company-provided 
powdered aluminum inhalation treat- 
ments each week, Other plant per- 
sonnel also participate in the health 
program. 
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cut down on 
drying expenses...with a 


LOUISVILLE DRYER 4) 
by . 
General American 


Know the results 
before you buy! 


A Louisville engineer can tell you every 
saving, every improvement, every bit of 
increased efficiency before you invest. A 
Louisville Dryer is fitted to your job. It’s 
the result of a Louisville engineer's come 
plete analysis of your particular problem, 
of knowing your problem thoroughly ... 
and solving it by applying 50 years of dry- 
ities of General American’s laboratories, 

More than once, a Louisville Dryer has 
turned a losing operation into a profit- 
able one. Write or call for a Louisville 
engineer to make an obligation-free sure 

fm vey of your operation, 


General Offices: 135 South LaSalle Street, Chicago 90, Illinois | 


Dryer Sales Office: 139 S. Fourth Street, Louisville 2, Kentucky 
OFFICES IN ALL PRINCIPAL CITIES 


CHEMICAL ENGINEERING—October 1953 





FROM PROCESSING AREAS ... 


Air Tubes Dispatch Test Samples 


Network of pneumatic tubes simplifies maintenance 
of strict quality control over Upjohn products by providing 


fast, safe right-of-way for test samples. 


To insure adequate product quality 
control in industries like pharma- 
ceuticals or fine chemicals, constant 
communication is necessary between 
manufacturing areas and control lab- 
oratories. Back and forth must travel 
a huge volume of test samples—liq- 
uids, powders, capsules, tablets—as 
well as analyses and reports. 

Handling this traffic at low cost 
without slowing down operations is a 
neat trick, An air-tube system is doing 
it in great style at Upjohn Co.’s new 
Kalamazoo plant which—to make the 
feat still more impressive—covers 33 
acres of floor space. 

Upjohn states that the savings in 
messenger service is appreciable. In 
addition, the efficiency of its manu- 
facturing operations has been substan- 
tially increased, because the system 
assures speedy and safe delivery of 
test samples just when they're needed. 
Dispatch tubes are always ready, and 
all types of samples can be handled 
without the delays inherent in mes- 
senger service. 

Incorporated in the original plans 
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for the plant, the pneumatic system 
contains 23,000 ft. of 4-in. steel pipe. 
Although Lamson. Co. of Syracuse, 
N. Y., engineered and installed the 
system for Upjohn, a company could 
easily have its own maintenance de- 
partment make the actual installa- 
tion. 

Upjohn’s system cost $55,000. Air 
is supplied by a 2,800-cfm., 1.5-psi. 
pressure Billmyre blower operated by 
a.25-hp. motor. 

The complete installation com- 
prises 21 separate sending and receiv- 
ing stations connected through a 
central dispatching point. Thus rapid 
service is available between afiy one 
department and all others. About 550 
sample or message carriers pass through 
this central station each 8-hr. day. 
The carriers travel at a speed of 25 
to 30 ft. per sec. Cushions of sponge 
rubber in the end of the carrier and 
on the cover insure safe travel of even 
thin glass vials. 

Other companies in the chemical 
industry which are expediting pro- 


duction with an air-tube system are 


TO CONTROL LABS... 


Carborundum Co. of Canada and 
Dow Chemical Co. At Carborun- 
dum’s Niagara Falls, Ont., plant, a 
newly installed system is helping to 
keep check on the amount of ti- 
tanium dioxide impurity in the prod- 
uct. Dow is using an air-tube system 
in connection with quality control of 
its plastics and magnesium alloy 
products. 


Ultracentrifugal Service 
Offered to Researchers 


Ultracentrifugal analysis and sep- 
aration will be done by Bio-Rad Labo- 
ratories of Berkeley, Calif., for indus- 
trial organizations, research labora- 
torics and consulting groups. 

With both analytical and prepara- 
tive ultracentrifugal equipment and 
qualified investigators, the new service 
can provide special advantages to pe- 
troleum and pharmaceutical research 
anu analytical groups and to educa- 
tional groups, the government .and 
high-polymer chemical manufacturers. 

Analyses of molecular weight dis- 
tribution, homogeneity and purity can 
be carried out in centrifugal fields up 
to 260,000 times gravity and over the 
molecular weight range from 300 to 
high polymers, as well as preparative 
separation of molecular species, struc- 
tural isomers and particle sizes—in 
fields up to 140,000 times gravity. 
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.--dollar per dollar 
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simplicity of design and construction 


The Isoflow Heater basically is a circular steel shell; this 
results in an explosion-resistant structure. The shell is lined 
on the inside with insulation and insulating refractories; 
this results in a wall with a zero air leakage and high 
efficiency. The vertical tubes are combined with integral 
convection tubes; this results in less headers in the heaters 
for complete cleanability. The integral radiant convection 
tubes and minimum number of headers result in a minimum 
pressure drop for a given velocity. The vertical tubes 
completely shield the walls resulting in low wall 
maintenance. The small number of headers in combination 
with the vertical tubes result in ease of cleaning and, if 
desirable, gang-cleaning of several tubes simultaneously. 
Individual burners, symmetrically spaced with relationship 
to the tubes, results in even heat distribution horizontally. 
The reradiant cone effects even heat distribution vertically. 
Segregated burners result in ease of firing and inspection 
of burners. These are some of the design features which 
place Isoflow Furnaces in a class of their own 


—most efficient by any comparison. 


More than 1150 are in operation throughout the world 
in the petroleum, chemical and allied industries ... for all 
processes and for any duty, pressure, temperature and 
efficiency ...and all Petrochem-Isoflow Furnaces are 
pre-eminently satisfactory. 
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FLUID coking, resembling the latest version of fluid catalytic cracking, was proved in the original FCC pilot plant (right). 


Coking Goes Continuous 


Two moving-bed processes, fluid and continuous 
contact coking, offer petroleum refiners improved methods 
for increasing yields of gasoline and heating oils. 


A new continuous coking process— 
fluid coking—is now ready for commer- 
cial application, according to a recent 
announcement by Standard Oil De- 
velopment Co. 

After nursing the process along for 
four years, including a year in a 100- 
bbl.-perday pilot plant at Baton 
Rouge, La, Jersey Standard plans 
three commercial fluid coking units. 
The first one, already in the design 
stage, is for the Billings, Mont., re- 
finery of the affiliated Carter Oil Co.; 
Esso Standard Oil Co. will put in a 
10,000-bbl. unit at Baltimore and one 
twice that size at Baton Rouge. Other 
refiners may use the process under 
license 


» Now There Are Two—Fluid coking 
is the second continuous coking proc- 
ess to be offered to refiners. The first 
~—Lummus Co.’s continuous contact 
coking process—reached semi-commer- 
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cial status this year in the form of a 
1,000-bbl. unit at Shamrock Oil & 
" Gas Corp.’s Sunray, Tex., refiriery. 

Both processes use the same funda- 
mental principle—that of using a mov- 
ing bed of coke for heat and material 
transfer. Heavy residual oil is intro- 
duced into the hot coke bed, where it 
decomposes to lighter oils and coke. 
The oils pass from the reactor in vapor 
form, and the coke adds to the volume 
of moving bed. Coke inventory is kept 
constant by continuously removing the 
net coke production. 

Heat for the endothermic reaction 
is supplied by circulating the coke 
through another vessel, or heater. Air 
and a suitable fuel gas are mixed and 
burned in this vessel to raise the coke 
temperature to something like 1,000 
deg. F. In the fluid process, some of 
the coke itself can be burned instead 
of using an extraneous fuel. 


> Compact vs. Dilute—Chief differ- 
ence between the two processes is the 
method used to move the coke around 
the circuit. Lummus uses a compact, 
dense bed which moves downward 
through the reactor and reheater by 
gravity and is transferred from the bot- 
tom of each vessel to the top of the 
other by the Hyperflow technique 
(see Chem. Eng., May 1953, p. 138). 
Esso has adapted its well known 
fluidized-solids techniques to the cok- 
ing process. The arrangement shown 
in the flowsheet is similar to that used 
in Esso’s Model IV fluid catalyst crack- 
ing unit (see Chem. Eng., June 1953, 
p. 114); note the injection of air into 
the riser just ahead of the reheater. 
As indicated, steam is the fluidizing 
medium in the fluid coking reactor. 
Disposition of the products may 
vary with refinery balance and product 
demand. High-quality petroleum coke 
is in demand for making carbon elec- 
trodes; the big market is the aluminum 
industry, to the tune of 0.6 Ib. or so 
per Ib. of aluminum produced. Or the 
coke can be used for refinery fuel, for 
power plant boilers, or other industrial 
applications. 
» Residual Problem—More important 
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for profits in BLENDING 
and SCREENING! 


Used in hundreds of plants 
in the process industries, 
combination is a “natural” 


The Patterson Foundry and Machine Company 


East Liverpool, Ohio, U.S. A. 


NEW YORK. BOSTON, BALTIMORE, PHILADELPHIA, PITTSBURGH, DETROIT, CINCINNATI, 
CHICAGO, ST. LOUIS, HOUSTON, DENVER, LOS ANGELES, SAN FRANCISCO, SEATTLE 


The Patterson Foundry and Machine Company, (Canada) Limited 


Toronto, Canada 
MONTREAL 





| Wuaz’s Happenine, cont, .. 


YOUR BIG NEWS IN 
DIGMENTS.. WILLIAMS 


NEW KROMA RED! 





——a 


Gives you far brighter mass color, 
much cleaner tint, is more easily 
dispersed than any red iron oxide 


pigment yet produced! 





N 
MEANS THAT you CAN NOW USE A LOW COST IRO 


OXIDE PIGMENT FOR woRK 
WHERE MORE RILLIANT 





KROMA RED 
applications: 


Toy and furniture enamels 
House and barn paints 
Floor enamels 

Resin and latex emulsion 
paints 

Automotive finishes 


Camouflage (high infrared 
reflectance) 


Rubber products 

Plastics 

Textile finishes 

Floor coverings 

Building materials 
Cement products 

Leather finishes 

Paper 

++ and many other uses. 


BRILL 
COLORS ARE REQUIRED FROM 
LIGHT RED TO DEEP MAROON 








DELAYED coking, older cyclic process, 
uses huge drums and superstructure. 


than coke, from the refiner’s stand- 
point, is the upgrading of residual fuel 
stocks which coking makes possible. 
Residuals, because of their heavy vis- 
cosity, have always been a problem to 
the refiner. Traditional markets have 
been oil-burning steam locomotives 
and steamships. The locomotive 
market has been suffering from the 
trend to dieselization, and inland re- 
| finers find it uneconomical to ship 
residuals to seaport consuming points. 
| In recent years, demands for residual 
fuel oil have increased only 24 percent 
per year, compared with 8 percent per 
year for gasoline and home heating oil. 

Coking permits the conversion of 
residuals into gasoline and heating oil. 
From the standpoint of conservation, 
therefore, coking should assume in- 
creasing stature in the future. 
> Greater Flexibility—Although coking 
is already a well established chapter in 
the refiner’s book, the cyclic process 
used up to now has been relatively 
cumbersome, costly and inflexible. 
Fluid coking, says Esso, is far more in- 
dependent of the type of feed than the 
older process, known as delayed cok- 
ing. Residual oils with initial boiling 
points as low as 600-700 deg. F. can 
be handled, as well as vacuum residua 
with initial points of 1,100 deg. or 
higher. Feed stocks with gravities as 
low as 1.8 deg. API or heavier, or with 
Conradson carbons as high as 35 
percent, have been processed, it is 
claimed. 

Contact coking, according to Lum- 
mus, can process heavier stocks than 
delayed cokers. Some of them—like 
bitumens and asphalts—can’t be han- 
dled at all by delayed coking. Lummus 
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HYDRAULIC boring tool cuts coke out | 


of one drum while other is on stream. 


also claims a 9-to-l1 percent higher | 
gas oil yield because of less severe | 


thermal cracking. 


> Delayed Coking—In the conven- | 
tional cyclic process—delayed coking— | 
the coke is laid down in giant drums | 
as big as 95 ft. high and 174 ft. in | 


diameter. Over 400 tons of coke builds 


up in one such drum in a 24-hr. period. | 


When build-up is complete in one 
drum, operatign is switched to a sec- 
ond drum while the first is being 
decoked. 


After the first drum is cut out of | 


service it is steamed to remove volatile 


material and recover oil condensate | 


from the coke. Next it is filled with 
water and cooled. 
Coke is removed by literally boring 


it out with high-pressure water 
streams. Typically, an eight-stage cen- 
trifugal pump delivers some 700 gpm. | 


of water at a pressure of about 1,850 


psi. to the cutting tool. The tool is | 


lowered through the reactor by means 
of a permanently mounted drill stem. 
Each stem is long enough to cut 


through the entire coke bed in a | 


single operation. 
Drill stem, crosshead, guide chan- 


nels and high-pressure water piping — 
are supported by a rugged steel der- | 


rick, constructed above both coke 


drums and towering some 200-odd ft. | 


above grade. 


The massive equipment and cyclic | 


operation characteristic of delayed 
cokers make the new continuous proc- 
esses look good by comparison. The 
petroleum industry will be looking for- 
ward to publication of additional data 
on these processes at the API meeting 
in Chicago next month. 
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PLUS A WIDE SAFETY MARGIN 


with HAVEG corrosion resistant PIPE 


Backed by twenty years of experience 
in building yong corrosion-resistant 

uipment, the Haveg Corporation 
ieee a superior line chomlent pipe 
and fittings that withstand 265°F. plus 
a wide margin of safety. 


More than our laboratory tests and a 
few installations have established this 
figure. It comes from thousands of 
plant engineers who have successfully 
used Haveg pipe where the liquids 
handled get really hot and corrosive. 
Now, improvements in manufacture 
make genuine Haveg pipe available 
for immediate shipment. Why take a 
substitute “plastic” pipe when service- 
proven Haveg can give the long range 
economies of quality? 


(Haveg is a moldable, thermosettin 
plastic material made from acid-di 
asbestos and synthetic resin selected 
for specific service with a broad list of 
corrosive gases and liquids. Pipe made 
from Haveg is extremely resistant to 
thermal shock, seldom requires insula- 
tion, and is easily installed. Machining, 
alterations, repairs can be made on 
the spot.) 





HAVEG VALVES 


Skilled Haveg molders have produced a variety 
of valve bodies and parts to give freedom from 
corrosion and long nage life. Escape 
potential valve troubles by buying Haveg 
y-valves and diaphragm valves which are 
smooth-molded, exactingly machined and 
tested in the Marshallton factory. Haveg has 
valves in stock and will work with you on 
special designs. 














HAVEG DUCT 


Highly corrosive gases and fumes should be safely 
handled by a Haveg system using molded, versatile 
duct, fume hoods, bifurcators, fan housings, fittings, 
weather caps. Act now. Write for 64-page Technical 
Bulletin F-6 showing sizes, types of Haveg fume 
line equipment. 











CALL A HAVEG SALES ENGINEER FOR INFORMATION 


The Haveg Corporation has its factory at Marshallton, Delaware. 
Telephone: Wilmington 3-8884. District sales offices are located in 
Atlanta, Chicago, Cincinnati, Cleveland, Detroit, Hartford, Houston, 
Los or ae Seattle, and St. Louis. Write for Technical Bulletin F-6 
and call your Haveg Sales Engineer for advice, service, technical and 
delivery data. 


. . CORROSION-RESISTANT EQUIPMENT 
HAVEG CORP. @ A SUBSIDIARY OF CONTINENTAL-DIAMOND FIBRE CO. 
TRADE MARK REG. U.S. PAT. OFF. M a RSHALLTON, DE LAWA RE 
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How to Do the Near-Impossible With Glass Tubes 


Oldbury shares the secret of hanging hundreds of 
feet of glass tubes sans gaskets (all joints blown) to turn out 
commercial amounts of notorious perchloric acid. 


“. . . the impossible takes a little 
time.” The promulgators of that war- 
time slogan could have had Oldbury 
Electro-Chemical’s perchloric acid 
plant (at Niagara Falls) in mind for 
Oldbury’s technologists have done a 
couple of near-impossible things with 
perchloric acid. 

P Innovation One—First, they put to- 
gether hundreds of feet of glass tubing 
without a single gasket. (All joints are 
blown.) A leading glass consultant 
said it couldn’t be done—with the dif- 
ference in expansion between support- 
ing metal work and glass, the glass 
would shatter each time the plant was 
heated up or cooled down. So Old- 
bury’s engineers went to work and, 
with impudent competence, put to- 
gether a plant that’s been running suc- 
cessfully for over ten years. 

>... And Two—Secondly, any safety 
man with only general knowledge 
about perchloric will tell you that try- 
ing to produce it on a large scale is 
riskier than letting a baby play with 
old razor blades. But Oldbury is an 
experienced hand at handling poten- 
tially dangerous materials safely (e.g., 
phosphorus), so it’s not extraordinary 
that the perchloric plant has had a per- 
fect safety record since its opening. 

> The Process—Oldbury produces per- 
chloric by the metathesis of cell liquor 
(from sodium perchlorate cells) with 
hydrochloric acid. (The company has 
been producing sodium and potassium 
perchlorates since 1909.) 

Process consists of four key steps: 

1, An excess of hydrochloric acid 
reacts with sodium perchlorate cell 
liquor to produce perchloric acid and 
sodium chloride. 

2. The excess HCl, along with some 
water, is boiled from the perchloric 
acid solution and recovered and reused 
as concentrated acid. 

3. The semi-purified acid is fed to 
3-in. glass concentrators. Here residual 
HCl, plus some water, is removed by 
distillation under vacuum. The vapors 
from the concentrator are stripped of 
residual perchloric acid values which 
are returned to the process. 


4. The concentrated impure acid 
obtained from the concentrators is fed 
to a glass finishing still. Here the acid 
is distilled under vacuum and the 
product obtained by condensing as 72 
percent acid. Again, any residual per- 
chloric acid is stripped from the re- 
maining vapor and returned to the 
process. The small amount of salt left 
in the solution as a result of the solu- 
bility of sodium chloride in the meta- 
thesis liquor comes out of the still 
residue in this final distillation as so- 
dium perchlorate and is recovered and 
returned to the process. 
> Powerful Oxidizer—In designing 
equipment to do this job, Oldbury 
soon found out that materials of con- 
struction were limited to glass and 
ceramicware; tantalum could be used 
but was impractical because of cost. 
They also found out ig a hurry that 
no suitable gasket material was avail- 
able for construction of the final finish- 
ing still. The only course open was to 
construct the plant of continuous glass 
tubing with all joints blown. Pilot 
plant work indicated that the problem 
could be solved by designing a still 
using the principle of barometric legs 
which would permit the distillation 
and concentration to be carried out 
under vacuum. 

But scaling this up to commercial 
size involved hanging several hundred 
feet of glass tubing together, a seem- 
ingly impossible job. Nevertheless the 
company went ahead in spite of dis- 
couraging reports from a glass manu- 
facturer who shared Oldbury’s fear 
that heating and cooling effects would 
shatter the glass. Hoping to overcome 
this, the engineers modified the plan 
to incorporate as many bends and 
turns as they could into the design, 
hoping to take maximum advantage 
of the elasticity of glass on the turns. 
This, in turn, would relieve some 
of the stresses on the tubing. Eventu- 
ally, one commercial line was put into 
operation. 

The fabricating job wasn’t easy and 
Oldbury developed several topnotch 
glass blowers—the hard way. One of 
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insulation or calking compounds 
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: Polybutenes are widely used in various insu- 
lating compounds by the automotive industry 


ro} 
POLY BU 
(1) to prevent rust and corrosion of metal 


a versatile chemical widely used to chsseis parts (2) 00 prevent rattles and equeaks 
: as a “noise eliminator” between metal to metal 
improve products and performance surfaces. In the home renee industry as 
at reduced raw material costs 


an insulation compound medium against 
heat or cold. Com is can be pigmented 
or used in natural color of the mineral filler. 





Properties: Polybutenes are nearly water-white chemically 
inert liquids of moderate to high viscosity and tackiness. 
They have excellent aging characteristics—do not become 
gummy or waxy and do not harden, darken or change in 
any essential property over long periods of atmospheric 
exposure. Folybutenes can be readily emulsified using 
standard techniques and equipment. They are available in 
four grades, based on viscosity. Complete information is 
available in a technical bulletin sent on request. 


Oronite Polybutenes offer superior dielectric 
strength, low expansion coclficient and low 
power factors essential in paper-insulated 
electrical products, Because of their low power 
factor values over a wide frequency range, 
~— are useful as a dielectric in condensers 
and capacitors. Accelerated aging tests show 
the great stability of this power factor over 
long periods of time, Their compatibility with 
geet te oset ' many synthetic rubber and rabber-like poly- 
ite Froauct mers permits ready compounding for flexible 
insulations. 
Detergent Alkane 
Detergent Slurry 
Detergent D-40 
Detergent D-60 
Dispersant NI-O 
Dispersant NI-W 
Wetting Agents 
Lubricating Oil Additives 
Cresylic Acids 
Gas Odorants 
Sodium Sulfonates 
Purified Sulfonate 
Polybutenes 
Naphthenic Acids 
Phthalic Anhydride 
Ortho-Xylene 


Xylol 
Aliphatic Acid 
Hydrotormer Catalyst 


Dispersant FO 
(Domestic Fuel Oil Inhibitor) 


ORONITE CHEMICAL COMPANY 


38 SANSOME STREET, SAN FRANCISCO 4, CALIFORNIA 
30 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 
STANDARD OIL BLOG., LOS ANGELES 15, CALIFORNIA 
600 S&S MICHIGAN AVENUE, CHICAGO 5, ILLINOIS 
MERCANTILE SECURITIES BUILDING, DALLAS 1, TEXAS 
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Economical extender of rubber 


Polybutenes can be used as a rubber extender 
in the manufacture of rubber boots, garden 
hose, hot water bottles and a host of other 
molded rubber products, Besides extending 
rubber, Polybutenes plasticize the mass of 
rubber making it more pliable for easy mill- 
ing. Polybutenes are also used in milling up 
reclaimed rubber batches and have a field of 
usefulness in plasticizing various synthetic 


rubber latices. 
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R-P&C NO. 1501 
Cast Steel Gate Valve 
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How R-Pel Valves 
Reduce Maintenance Costs 


© Six important features of R-PaC Cast Steel Valves eliminate 
many service troubles which in turn reduces maintenance costs. 

First of all . . . they’re made from electric furnace steel which 
means sound castings. All parts are designed for equal strength 
and great toughness. The bodies resist distortion. Permanent 
alignment is provided by the rigid one-piece yoke. And the 
gland packing stays tight even at high pressures and tempera- 
tures. Furthermore, the design detail assures smooth flow and 
positive shut-off. 

You can get R-PaC Cast Steel Valves in gate, globe, angle, 
stop and check, and swing check types. Variety of trim metals 
for air, gas, liquid, oil, steam, water. Wide range of pressures 
and temperatures. Screwed, flanged, or welding ends. Sizes 
range from 114” to 24”. 

Specify ...and get... R-PaC Cast Steel 
Valves next time you order. 

/R-Pac 
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| STILL: Scale shows length of tubes. 


| the toughest jobs was blowing together 


2-in. glass in the plant. To do the 


| job, a home-made apparatus was con- 
| structed for annealing the glass joints 


in position. It consists of a small, 


| hinged tubular heating element which 


can be clamped around the glass tub- 
ing. This first line, when completed, 
performed better than expected from 
research, so other lines were. com- 
pleted until a full plant consisting of 
four HCI removers, four concentrators, 
and eight finishing stills was in place. 
Other units were added and during the 
war the plant was substantially ex- 
panded. 

The plant is essentially a series of 
barometric legs which comprise, in all, 
about a mile of glass tubing. As far as 
Oldbury knows, this is the only plant 
in the world capable of turning out 
carload quantities per week of the acid. 
> Potential Bad Actor—Because of the 
hazardous nature of perchloric, the en- 
gineers went all out on safety in the 
design of the plant. No wood was used 
in the construction and no type of oil 
or lubricant is permitted in the build- 
ing. Operators are furnished with rub- 
ber shoés, overalls and clean under- 
clothing daily. The plant itself is so 
designed that it is impossible to pro- 
duce acid stronger than 72 percent. 


_ Fifty-pound steam is used as a source 


of heat required for acid production so 


_ that there is no danger of heating the 


acid up to the temperature at which 


| it becomes violently reactive with com- 
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bustible material. The process itself is 
so designed that should any breakage 
or accidert occur, the unit will shut 
itself down. Four vacuum pipes, lo- 
cated at the entrance to the building 
can be opened with one flick of the 
wrist and this shuts down the entire 
operation. 
> Process Details—We indicated the 
process highlights earlier. Here are 
some of the details as described by 
John C. Pernert who did most of the 
design: 

Production starts with a strong, sy- 
rupy solution of sodium perchlorate 


which is reacted in an earthenware~ 


crock with concentrated HCl. Most 
of the sodium comes out as chloride 
and this is removed in a stoneware 
suction filter using glass filter cloth as 
the filter medium. An egg then moves 
the product through a countercurrent 
wash after which it goes to an earthen- 
ware storage and feed tank. 

The liquor is fed out of the tank by 
gravity at a uniform rate achieved by 
means of an orifice. Next, an HCl re- 
mover does its job, leaving perchloric 
and a small amount of salt in the solu- 
tion. 


The liquor dribbles into a glass pipe 


surrounded by a steam jacket. The | 
solution boils and HCl and water | 


come out of the top and down into a 
condenser. Rate of flow of the liquor 
is adjusted so that 35 percent acid 
comes off. This is collected and reused. 


The liquor flows over and out of its | 


tube into a long test-tube-like pipe. 
This tube runs up and opens into the 


upper part of the concentrator, which | 
is a steam-jacketed tube forming the | 


upper part of a barometric leg. The 
concentrator is kept under vacuum to 
hold the liquor at an optimum, con- 


stant height for uniform flow. The | 
liquor at the bottom of the concentra- | 


tor is essentially perchloric acid with 


small amounts of perchlorate and a | 


trace of HCl. 


The concentrated liquor then goes | 
into a 2-in. still which is identical with | 
the concentrator except that it is auto- | 


matically fed from the bottom. The 
liquor rises as far as the vacuum will 


pull it. The top of the leg is jacketed | 


and the water and acid are evaporated 


while the sodiutn perchlorate falls | 


down much like snow. 


The mixed vapor passes through a | 
hot condenser where the acid and suffi- | 


cient water are removed to leave ap- 


proximately 72 percent acid. Asa final | 


step, the acid is adjusted by the addi- 


tion of water to make exactly 71 per- ' 
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all-metal THERMOMETERS - 


Why the 
ESO 


F sensing element 


Rife a 


Although WESTON provides sensing elements of 
various forms for special applications, the element 
in all standard WESTON Industrial Thermometers 
is a multiple helix as illustrated above. Why the 
more costly multiple, instead of the single, helix? 
Just one reason. WESTON’ twenty years experience 
producing bi-metal thermometers for industry has 
furnished convincing proof that the shorter, non- 
sagging multiple helix provides better accuracy, 
over longer periods, And while it provides other 
advantages, the one thing most thermometer buy- 
ers demand is long-term dependability. You get it, 
in extra measure, in WESTON Thermometers with 
multiple helix. WESTON Electrical Instrument 
Corp., 614 Frelinghuysen Ave., Newark 5, N. J. 








cent product. Weaker acid is recycled. 

Perchloric acid is itself an interest- 
ing compound. The 70-72 percent 
commercial grade is a water solution, 
having a composition very close to that 
of the dihydrate of perchloric acid. 
This particular concentration is close 
to a constant boiling mixture. Much 
higher concentrations of acid are un- 
stable, even when kept at low tempera- 
tures. However, the 72 percent prod- 
uct is quite stable and may be stored 


indefinitely with no decomposition 
whatever. 

The acid is a sort of a Jekyll-and- 
Hyde compound. At room tempera- 
tures, its properties are those of a 
strong acid only. At these tempera- 
tures, the hydrated product exhibits 
no oxidizing properties; it can’t even 
oxidize hydriodic acid. However, at 
elevated temperatures (about 160 deg. 
or higher), it becomes a very powerful 
oxidizing agent and may react with ex- 


plosive violence with oxidizable mate- 
rials, This change in character may 
account for many of the explosions re- 
ported in connection with the acid’s 
use. 

Perchloric acid is also unique in that 
all its salts, with the exception of the 
potassium salt, are extremely soluble. 
No large-scale industrial use has devel- 
oped as yet, the major quantity being 
used in analytical procedures by con- 
trol laboratories. 
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JET ENGINE parts are coated with ceramic as conveyor steps up tempo. 


Conveyor Speeds Coating 


High-temperature ceramic coatings 
are applied to critical jet engine parts 
in half the time previously required 
at the San Diego, Calif., plant of 
Solar Aircraft Co., in the nation’s 
first conveyorized, mass-production 
facility for applying high-temperature 
ceramics to alloy steel components. 

At present Solar is coating inner 
combustion chambers and transition 
liners of General Electric J47 turbojet 
engines. But the equipment can be 
switched over to high-production coat- 
ing of other military or civilian items. 

Solar has developed a family of 
ceramic coatings, called Solaramics, 
that protect metals against high- 
temperature oxidation and corrosion. 
The coatings lengthen the service life 
of metal parts exposed to tempera- 
tures of 1,200 deg. F. and higher. 
Alternatively, they allow the substitu- 
tion of parts made of lower alloys, 
less rich in strategic metals, for un- 
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coated high-alloy parts with equal or 
longer service life. 

Built under Air Force auspices, 
Solar’s conveyorized coating installa- 
tion, which occupies 4,000 sq. ft., can 
handle 5,000 combustion chambers 
and 5,000 transition liners a month 
in a single-shift operation, with only 
12 workers. The installation cost 
more than $150,000. 

Operations start with the receiving 
of fabricated combustion chambers 
and transition liners from  Solar’s 
manufacturing shop. First step is 
automatic sandblasting of the parts, 
using specially designed equipment, to 
produce a rcugh surface, This im- 
proves the bond strength between 
coating and metal. 

After sandblasting, the parts are 
sprayed with a Solaramic coating. 
There are three spraying steps: inside 
spraying, outside spraying, and touch- 
ing up and stenciling. 


At present, spraying operations are 
manual, but Solar is now investigating 
automatic or semi-automatic spraying 
equipment. 

Only a single coat of the ceramic 
liquid or slip is required. Identifying 
marks are stenciled on the parts by 
using a Solaramic that fires into a 
contrasting color. 

Parts are hung on the conveyor line 
after they have been sprayed inside 
but before the outside coat is applied. 
They remain on the conveyor during 
the rest of the processing. The con- 
vevor line now travels at 2 ft. a min. 

After the spraying operations, the 
coating is dried, using gas-fired direct- 
flow dryers operating at 150 deg. F. 

Next, the parts enter the furnace 
where the coating is fired at a tem- 
perature of about 1,700 deg. F. The 
gas-fired furnace has a 15-ft. firing 
zone. 

When the jet engine parts leave 
the furnace, they continue on the 
conveyor line while cooling. Finally 
the parts are inspected and packed 
for shipment. 

Entire cycle time, from receiving 
of the parts to packing of the coated 
components for shipping, is 1 hr. 

Many parts of the production fa- 
cilities themselves, including conveyor 
hooks and furnace fixtures, have been 
coated to extend their service life. 

In addition to its new mass- 
production coating installation, Solar 
continues to operate manual coating 
fucilities for experimental work and 
for short runs. 

A pioneer in high-temperature cera- 
mic coatings, Solar has developed, in 
the Solaramic process, its own new 
line of high-temperature coatings and 
a high-speed method for applying 
them. The coatings can be used on a 
wide variety of industrial, commercial 
and military items. 
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On Large Dust Problems... 
--and on Small Ones, too 


YOU GET PERFORMANGE THAT “PAYS OFF-..FROM DRACCO 


@ Whether your dust problem is large or small, the chinery, improved manpower’ efficiency 
best solution is the one that ‘pays off” in the profit and more complete utilization of product 
column. ingredients. 

In every industry, more and more plants are prof- For the profitable answer to your “king- 
itably solving their dust problems with dependable size’’ or “‘midget-size’”’ dust control problems, 
Dracco Equipment ... for two good reasons. , rely on Dracco. Call in a Dracco engineer 

First, every Dracco Dust Control installation today—there is no obligation. 
combines peak efficiency with long, trouble-free 
service and easy, low-cost maintenance. DRACCO CORPORATION 

Second, every Dracco installation is custom-de- 4040 East 16th Street * Cleveland 5, Ohio 
signed to meet the specific requirements of dust 
problems—no two of which are exactly alike. 

Pais won saeeigiae sy FP a ae a on Draceo Bulletin | 900 contains 
4 valuable information on “ Indus- 

jie, trial Dust Control and Recov- 

ery.” Write for your copy today. 


y 


Yep J 
Si Yor PAU PACE : UMCOCE 
Hiwitamr. CONVEYORS * DUST CONTROL EQUIPMENT 
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Barges Carry Caustic 
To New Jersey Terminal 
Hooker Electrochemical Co. is now 
shipping liquid caustic soda of 50 
percent strength from new storage and 
distributing facilities at Hudson Tank 
Storage, Weehawken, N. J. With 
storage capacity of over 1 million 
gallons, the new facilities offer shorter 
delivery time for tank car caustic in 
the New York-New Jerscy area. 
Taking advantage of its location 
on the inland waterway, Hooker ships 
liquid caustic by tank barge to Hud- 
son Tank Storage. Among the major 
caustic consuming industries to be 
served in this area are petroleum, 
chemicals, soap, dyes, pharmaccuti- 
cals, and pulp and paper. 


From Pampa, Texas. . . 


PASS THE MONOSODIUM GLUTAMATE 


With this new $1.5 million addition to its San Jose, Calif., plant, Inter- 
national Minerals & Chemical Corp. will be able to double production of mono- 


sodium 


te to a total of 8 million pounds annually. The glutamate, a 


popular seasoning, ultimately reaches the nation’s tables. 


Celanese Ships Vinyl Acetate 


Six months ahead of schedule, the 
first tank car of vinyl acetate was 
shipped recently from the new 
Pampa, Tex., plant of Celanese Corp. 
of America. 

Just six months before, the vinyl 
acetate unit was still in the blueprint 
stage, according to John Frick, man- 
ager of the recently completed petro- 
chemical plant at Pampa. Today it can 
produce in excess of 30 million 
pounds annually, and is designed for 
u rapid increase in production as the 
market warrants, 

Vinvl acetate is made at Pampa by 
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a new Celanese process. Unlike other 
processes, the new production method 
uses no acetylene. 

Celanese becomes the second major 
supplier of vinyl acetate monomer, 
since one of the other twe producers 
does not sell in the open market. 

Among growing new outlets for 
vinyl acetate are water-based paints, 
soil conditioners and synthetic textile 
fibers. Vinyl acetate can be converted 
into many other chemicals, Chief 
among these are polyvinyl acetate, al- 
cohol, formal and butyral, as well as 
the copolymers with vinyl chloride. 


Cat Reformer to Boost 
Octane Rating of Gas 


Standard Oil Co. of California wiil 
spend $30 million within the next 
year at its Richmond, Calif., and 
El] Segundo, Calif., refineries to in- 
crease the octane rating of its gaso- 
line. 

Upgrading of gasoline to quality 
not normally reached by manufac- 
turers of motor fuels will be accom- 
plished by construction of a large 
catalytic reformer at each of the 
plants. 

The swing to higher compression: 
ratios in new automobile engines has 
impelled the oil companies to start 
making more expensive, higher oc- 
tane gasoline needed to operate these 
engines. 

“We have just about reached the 
ceiling of large volume production of 
high octane gasoline which can be at- 
tained by modern conventional refin- 
ing methods,” says President T. S. 
Petersen of California Standard, “and 
we have every reason to believe that 
fuel requirements of automobiles to 
be built in the years ahead will place 
even greater demands on the oil re- 
finers,” 

The average premium motor fuel 
now sold on the Pacific Coast is 
equivalent to the aviation gasoline of 
a few years ago. When the two new 
facilities are completed in about a 
year, Petersen says, Standard will be 
able to improve the anti-knock charac- 
teristics of its premium gasoline. The 
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There’s a WILLIAMS Mill 


fo do the job... better, 


Whatever the material—mineral, vegetable, 
animal or chemical—you'll find a Williams 
Mill to crush, grind, shred or pulp it to 
exactly meet your most critical specifica- 
tions. Of equal importance, and regardless 
of the size of the job, there’s a size and type 
that will probably do it in one operation 
entirely without the need for additional or 
secondary equipment! 


You get more for your investment too, 
when you choose a Williams! You'll find it 
more carefully designed, more ruggedly 
built, for year-after-year service. You'll find 
it offers the most in low-cost operation, in 
minimum maintenance, and in features that 
mean continuously stepped-up production. 
It will pay you to get ALL the facts! 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2707 NORTH BROADWAY * ST. LOUIS 6, MO. 


faster, at lower cost! 


WILLIAMS EQUIPMENT 
INCLUDES: : 


HEAVY DUTY HAMMER 
MILLS, all sizes... ROLLER 
and IMPACT MILLS with 
Air Separation for grinding 
to 325 mesh or finer... 
HELIX-SEAL MILLS for 
fine dustiess grinding and 
non-clog wet grinding... 
DRYER MILLS... AIR SEP- 
ARATORS . . . VIBRATING 
SCREENS .. . COMPLETE 
‘'Packaged’’ PLANTS, 
ready to install in existing 
buildings. 


OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
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Announcing 


SUNOCO 
ETROCHEMICALS! 


Where can you use them? 
Product What if is | Suggested Uses 











Sulfenate A low-cost water Wetting, air-entraining, 
soluble petroleum foaming, rewetting and 
sulfonate. ore flotation agent. 





A low-cost, highly Detergent and lube oil 
purified oil soluble additives. Surface active 
petroleum sulfonate. agent. 





Driers, emulsifying and 
flotation agents. Used in 
preparation of esters, 
plasticizers and preserv- 
atives. 


High mol. wt. naph- 
thenic acids, with un- 
usually low percentage 
of unsaponifiables. 








A polymerized, 
closed-chain hydro- 
carbon. Dries at room 
temperature; resists 


Corrosion resistant sur- 
face coatings, metal prim- 
ers, aluminum bronze 
: é vehicle, concrete curing 
bars —T — compounds, core oils, 
ot id : and reclaiming agent for 
stability; soluble in sulbhien 
mineral spirits. : 





Commercial grade C, Synthetic detergents and 
Trimer and and C,, mono-olefins. chemical intermediates. 
Tetramer 











A Sun representative will gladly discuss these new Sunoco Petro- 
chemicals with you. Or you can get technical data and samples for 
test purposes. Write SUN Or. Company, Phila. 3, Pa., Dept. CE-i0 


INDUSTRIAL PRODUCTS DEPARTMENT f N 0 C 
SUN OIL COMPANY ~~" 


PHILADELPHIA 3, PA. « SUN OIL COMPANY LTD., TORONTO & MONTREAL 


| 
| 
| 
| 
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added cost of manufacturing the 
higher octane gasoline will ultimately 
be reflected in consumer prices. 


Chemical Engineers Take 
Refresher on Fundamentals 


A refresher course in chemical 
engineering has been voluntarily or- 
ganized at the Hopewell, Va., plant 
of Allied Chemical & Dye Corp. 
About 50 employees have already 
completed the course. Plans have 
been made to reopen the refresher 
training this fall. 

The course was organized by mem- 
bers of the development department 
of Allied’s Nitrogen Division. Classes 
are held after working hours. Those 
attending the sessions, which are of 
the informal discussion type, are 
given @heir choice of enrolling with 
an elementary or advanced group. 
The two groups meet on alternate 
weeks. 

Time and day of the week are de- 
cided by vote of those enrolled. In 
the first cycle, all sessions were held 
on Tuesday evenings at’ 7:30. Each 
group attended four classes of two 
hours each, and then met jointly for 
the fifth and final two-hour session. 

With the exception of the jot 
meeting, instructors for all the classes 
were Nitrogen Division employees. 
Free discussion was encouraged. 

The first four classes were on vari- 
ous phases of fluid flow. The final 
class, led by S. H. Walters, executive 
vice president of the Process Controls 
Division of Baird Associates, Inc., 
was on infrared analyzers. Baird in- 
stalled such analyzers on the Girdler 
gas reforming units at the Hopewell 
plant. 

The first four classes were held in 
the large lecture room at Westover 
Laboratory. The fifth, to which em- 
ployees from other Hopewell plants 
were invited, was held in the Com- 
munity Building. In addition to sup- 
plying the room at Westover, Nitro- 
gen Division rented the Community 
Building for the group. 

No charge was made tor those 
enrolled in the course, there being 
no expenses incurred in conducting 
the classes. 

When the refresher course reopens 
this fall, distillation will be the first 
topic reviewed. A filmi on distillation 
will be shown, and other films will 
be used during the year. Several out- 
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No other steam turbine 
offers you 


SUCH VERSATILE 
STEAM NOZZLE CONTROL 


The larger number of hand valves you see on a Coppus 
Steam Turbine promises you greater operating economy. At 
least 60% of the steam nozzles can be individually controlled to give 
maximum steam pressure in steam chest . . . a guarantee of best 
water rates at any load. Maintenance economy, too, is 
assured by the hard chromium plating of the shaft at the stuffing 
box. It provides the best possible smooth, 
non-corrosive surface for packing rings. 
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el mince a ’ : i 
Coppus Steam Turbines, Type TF, driving chemical 
transfer pumps at Celanese Corporation of 
America's Chemcel Plant 
Coppus Steam Turbines ranging from 
150 hp down to fractional in 6 frame sizes 


MAKE TURBINE DOLLARS 
GO FARTHER 


Why waste money buying turbines with 
higher horsepower ratings than you 
need? The higher the horsepower rating, 
the higher the price. Save money by 
selecting the Coppus Turbine size closest 
to your requirements from 150 ip down 
to fractional. And when you do, you 
save operating and maintenance costs, 
too. That’s what these other Coppus 
features are designed to do: exclusive 
pilot operated excess speed safety trip 
supplementing constant speed governor; 
choice of metallic or carbon ring packing 
assemblies. Designs available for back 
pressures up to 75 pounds; replaceable 
cartridge type bearing housings. For full 
details... 


WRITE FOR BULLETIN 135 
COPPUS ENGINEERING CORP., 
230 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. 


7 hand valves for efficient partial load operation, 
(20” turbine shown) 


2 row velocity-stage turbine wheel with stainless 
steel turbine buckets — statically and dynamically 
balanced 


30-40 carbon steel shaft 

Oversized double row deep grooved ball bearing 
Stuffing box with metallic packing ring 

Heavy chrome plating of shaft through stuffing box 
3 nozzles always open 





CONVEYORS 
WASTING? 


Power Driven FULLERgript BRUSH Saves 
Work of 2 Men Shovelling 7 Hours to 
Remove Carry-back from Gravel Conveyor. 


During rainy weather some wet 
gravel would cling to the conveyor 
belt—just long enough to be car- 


ried beneath the conveyor and 
dropped in the tunnel. This accu- 
mulation had to be cleaned out, 
and the two maintenance men who 
did this shovelling usually came 
back on Sundays, at overtime rates. 
This expense was eliminated by 
the installation of a FULLERgript 


INDUSTRIAL 


BRUSH. It rotated against the con- 
veyor belt where it passed around 
the end pulley, All material was 
knocked off. This put an end to 
carry-back and the saving was soon 
reflected in operating cost figures. 


Do YOU Have a Conveyor Problera? 
SOLUTION—Fill out and mail w- 


recommendations and a FREE sam- 
ple of FULLERgript BRUSH. 


OIVISION 


THE FULLER BRUSH CO., INDUSTRIAL DIVISION 


3655 Main Street, Hartford, Conn. 


inches wide. Weare handling 





Our problem is 
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side speakers will be engaged if ar- 
rangements can be made. 

A five-man committee will arrange 
programs and contact speakers. This 
committee is made up of H. R. Selby 
and Dr. G. John Coli, Jr., of the 
ammonia branch of the development 
department, and ]. C. Smyth, Martin 
Grayson and Dr. R. F. Hazelton of 
the organic branch of development. 

The refresher course was organized 
under the leadership of Dr. Hazelton 
and Dr. Coli, both former chemical 
engineering instructors. Dr. Hazelton 
taught at North Carolina State and 
Dr. Coli at VPI. 


Synthetic Rubber Plant Sets 
New Industry Safety Record 


A new world’s safety record for the 
synthetic rubber industry has been 
achieved by the Port Neches, Tex., 
synthetic rubber plant, built and 
operated for the government by B. F. 
Goodrich Chemical Co. The plant 
has chalked up more than 3.5 million 
man-hours worked without a_lost- 
time accident. 

This performance, an outstanding 
record in the chemical industry, has 
earned for the plant the permanent 
possession of the President's Cup, the 
B. F. Goodrich safety award. The 
plant won the cup in 1950, 1951 and 
1952. 

The award was presented to W. R. 
Bateman, acting plant manager at 
Port Neches, by President John R. 


; yi 4 & . g 
day the convenient coupon for oar | ,Hoover of Goodrich Chemical 


The Port Neches plant actually 


‘worked a total of 3,551,981 man- 


hours, or 1,281 days without a lost- 
time accident. 


Hooker to Run Plant Using 
Classified Process for AEC 


The U. S. Atomic Energy Commis- 
sion will alter its plant and equip- 
ment at the Lake Ontario Ordnance 
Works, 12 mi. from Niagara Falls, 
N. Y., at a cost not exceeding $5 
million. This will provide facilities 
for a classified production process. 

Singmaster & Breyer of New York 
witl design the facilities, and Hooker 
Electrochemical Co. of Niagara Falls 
will operate the plant. 

Construction starts this fal and will 


‘reach its peak in the summer of 1954, 
.when about 300 will be employed, 


The plant is expected to be completed 
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Basic design simplicity of the 
exclusive Milton Roy liquid end 
step-valve assures high and 
reproducible volumetric efficiency. 
Self-cleaning double ball-checks 
spin any lodged particle free, 
are non-clogging, seat positively. 


One-Half of One Per Cent Accuracy 
with this Milten Roy Pump 


CENTROLCES VOLUME RUMEN eS On Tue Jos in a leading processing plant, two of these 
air-powered controlled volume pumps meter deionized water 
solution from a-chemical proportioning system to a key 
PROCESS CONTROL SYSTEMS production process. Data obtained from one full year 

of operation showed a pumping accuracy 

within '% of one per cent! 


INSTRUMENTATION, 


BLENDING AND FORMULATING 


This is a typical Milton Roy Pump—one of many types of 
air-powered or motor-driven positive displacement 
pumps—in daily use in hundreds of similar operations. 

In chemical processing, for example, they’re used in 
fermentation, pH control, hydrogenation of fatty acids. 

In the textile and paper fields, for resin impregnations, 
peroxide saturates, finish liquors. In metals and mining, 
for plating solution recovery, ore flotation, diatomaceous 
earth slurry handling. Wide as industry itself, the 
application of these pumps gives dollar savings not only 

in accuracy, but in longer service life and man-hours saved. 
These pumps meter practically any liquid in capacities 
from 3 milliliters per hour to 45 gallons per minute 
against pressures ranging to 25,000 pounds per 

square inch. They are available as single or multiple units, 
or as component parts of complete chemical feed 

and control systems. 


Bulletin No. 351 gives you facts on 
Milton Roy Air-Powered 
Controlled Volume Pumps and their application, 


Write, now, for your free copy. 


A Eagincers NE © PHILA, 18, PA. 
Engineering Representatives in the United States, Canada, 
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by January 1955. A force of about 
125 will be needed to operate the 
: plant. 
a Heretofore the AEC has used the 


_ Lake Ontario plant for the. storage 
_ of reusable chemical equipment that 


— — | had been slightly contaminated by 
: ce T ? F ‘ by A L S radioactive materials. The new work 
> 2 a to be performed at Lake Ontario will 


_ not produce any radiological hazards. 
__ Asa result of the change in func- 
_ tion of the Lake Ontario plant, the 
_ AEC will reduce the size of its hold- 

ing there and will transfer 750 acres 
of the present 1,000-acre site to 
_ another government agency. 


New Phosphorus Furnace 
For Monsanto in Idaho 


| A second electric furnace for pro- 

| duction of elemental phosphorus will 
be added at the Monsanto, Idaho, 
plant of Monsanto Chemical Co. 

| Stepped up demand for phosphate 

| products made the expanded capacity 
necessary, according to Vice President 

| J. L. Christian, who manages Mon- 
santo’s phosphate operations. 

Engineering is under way, and 
equipment is on order. The new fur- 
nace will bring Monsanto’s total to 
eight, with six in operation at Mon- 
santo, Tenn. 

Demand for phosphate products by 
makers of detergents, organic plastic- 
izers, insecticides, fertilizers, animal 

_ feeds and other industrial commodities 
has increased steadily, making the 
| added capacity essential. Monsanto is 
se y the world’s largest producer of ele- 
ita mal mental phosphorus. 
__ When construction started on the 
| first furnace at Monsanto, Idaho, in 
| 1951, the operations of mining, proc- 
essing and laboratory control, as well 
| as other functions, were provided on a 
| large enough scale to serve additional 
furnaces. The first furnace started pro- 
duction in December 1952. J. L. 
Whiteside is plant manager. 


Barrett Brings in Brace 
Of New Phthalic Plants 


Phthalic anhydride is being pro- 
duced in the new $5 million plant of 
the Barrett Division, Allied Chemical 
& Dye Corp., at Chicago, Ill., which 
is now in full operation. 

| Capacity of the new Chicago 
| phthalic plant, plus that of a similar 
| installation at Philadelphia, Pa., soon 
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a NEW LINE of Ingersoll-Rand pumps 


& FOR MEDIUM-DUTY REFINERY AND PROCESS SERVICE 
x WITH “HEAVY-DUTY” FEATURES 
x FOR EXTRA DEPENDABILITY 
& WITH REDUCED MAINTENANCE 


This line of new single-stage, vertically split pumps incor- 
porates many important design features formerly available 
only in larger, more costly heavy-duty units. 


Class AFL pumps feature a heavy steel casing with Series 

300 A.S.A. raised-face flanges. The single-suction impeller, 

specially designed to handle volatile liquids, is attached to 

iM the ground and polished shaft with the same positive lock- 

SIZES: ¥ ing device used in heavy-duty pumps. A hooked-type shaft 
1, 114, 2 and 3 inches sleeve, sealed against leakage, permits uniform expansion 


t high t tures. 
CAPACITIES: - pleasing ha tttepentoncctsense 
20 to 550 gpm B The deep, water-cooled stuffing box can be arranged for 
either conventional packing or for a mechanical shaft seal, 


PRESSURES: ¥ as desired. Equipped with gear-type couplings, AFL pumps 
to. 300 Ib i are suitable for either motor or turbine drive. Call your 

TEMPERATURES: ; nearest I-R representative for complete information — or 
to 500° F A write for Bulletin 7277. 








Ingersoll-Rand 


CAMERON PUMP DIVISION 
11 Broadway, New York 4, New York 


943-10 


Compressors ® Turbo-Blowers © Vacuum Equipment ® Rock Drills © Gas and Diesel Engines © Air and Electric Tools 
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This large thickener installation was set up to handle copper 
flotation tailings at 26% solids. Then, mill tonnage was in- 
creased and ore characteristics changed. 

PROBLEM: To enable the existing installation of two 225’ dia. 
Dorr Torq Thickeners to handle the increased load. 


SOLUTION: A 30’ dia. Dorr Hydroseparator installed ahead 
of the thickeners removes coarse oversize from the tailings. 
The resulting improvement in plant efficiency increased mill 
output an average of 1,000 tons per day. Water lost in thick- 
ener underflow decreased by 166 gallons per minute. 
Whenever a process involves the separation of finely divided 
solids in suspension, the use of ion-exchange, or fluidizing 
techniques, Dorr and its Associated Companies throughout 
the world can provide the correct equipment for your job. 
THE DORR COMPANY, Barry Place, Stamford, Conn. 


“Torq” is a trademark of The Dorr Co., Reg. U.S. Pat. Off. 


WORLD -WIDE RESEARCH ENGINEERING EQUIPMENT 
THE DORR COMPANY + ENGINEERS + STAMFORD, CONN. 


Olfices, Aasocioted Companies or Representatives in principal cities of the world 


DORR. 


Wuat’s Happenine, cont. . . 


to be completed, will, according to 
President T. J. Kinsella of Barrett, 
eliminate the possibility of short sup- 
ly for years to come. 

Highly instrumented, the new plants 


| are designed for efficient production 


of a uniform product. 
Demand for phthalic anhydride has 


_ increased steadily during recent years. 
| Principal use is in the manufacture of 


alkyd resins. Phthalic anhydride es- 
ters and plasticizers also find their way 
into vinyl resins, dyes, textiles and 
drugs. 

Barrett, a leading manufacturer of 
chemicals from coal tar, is a major 
producer of naphthalene, the basic 
raw material for phthalic anhydride. 


New Mexico Plant to Make 
Gasoline and Butanes 


A natural gasoline plant under con- 
struction near Lovington, N. M., for 
Warren Petroleum Corp. will gather 
and process about 22 Mcfd. of gas 
from neighboring fields. Fluor Corp. 
is building the plant, which is slated 


_ for completion by February 1954. 


Daily production will average 30,- 
| 000 gal. of natural gasoline and 15,- 


» 000 gal. of butanes. These products 


will be delivered to a gas transmission 
pipeline network. 


CONVENTION CALENDAR 


American Coke & Coal Chemicals Insti- 
tute, annual meetings, Greenbrier Hotel, 
White Sulphur Springs, W. Va., Octo- 
ber 12-13. 


Salesmen’s Association of the American 
Chemical Industry, chemical sales clinic, 
Commodore Hotel, New York, October 
19-20. 


National Paint, Varnish & Lacquer Asso- 
ciation, annual meeting, Chalfonte-Had- 
don Hall, Atlantic City, October 26-28. 


_ Association of Consulting Chemists & 
Chemical Engineers, annual meeting, 

| Belmont Plaza Hotel, New York, Octo- 
ber 27. 


American Petroleum Institute, annual 
meeting, Conrad Hilton Hotel and 

| Palmer House, Chicago, November 

| 9-12. 

| 24th Exposition of Chemical Industries, 

| Commercial Museum, Philadelphia, No- 

vember 30-December 5. 


_ American Institute of Chemical Engineers, 
annual meeting, Jefferson Hotel, St. 
Louis, Mo., December 13-16. 
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The Davison Chemical Corporation’s 
new Dorr-designed plant will produce 


200,000 TONS PER YEAR / 





of triple superphosphate 





seed 


The Davison Chemical Corp., entering the concentrated fertilizer field for the 
first time, is making skillful use of Dorr knowledge and methods. 
Dorr knowledge comprises 35 years of experience — gained through fur- 
nishing equipment or designing and constructing plants for the production of 
concentrated granular fertilizers by the wet process. Dorr methods include 
such refinements as the Dorrco Strong Phosphoric Acid Process to be used at 
Davison . . . the only process operating today which will economically and re- 
liably produce 32 to 33% P20; phosphoric acid with a single stage of filtration. *, 
In fertilizer plant design, facilities are important too. Dorr’s Consulting %z24' 
Engineering Department is staffed by engineers fully qualified to handle all Bet 
phases of fertilizer plant design — from economic analysis to supervision of *% 
initial operation. And, it has at its disposal complete facilities for any lab- * 
oratory testing and pilot plant study which may be indicated. 
If you are considering entering the fast-growing chemical fertilizer field — 
or if you plan to expand your present production facilities — 
it will pay you to check with Dorr. Write for Bulletin #8000, ree flowing granules . . . im- 
or better still, let us send an engineer to discuss your prob- Bebe er bene rpaers me 
lem from the standpoint of economics and process. There’s produced by Dorr-designed 
plants. 


“Bitter tools TODAY ta mect tomorrows demand. 


WORLD-WIDE RESEARCH + ENGINEERING + EQUIPMENT 
THE DORR COMPANY + ENGINEERS + STAMFORD, CONN. 


Offices, Associated Companies or Representatives in principal cities of the world 
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FOUR charts shown here; two morc have just been issued. 


New Safety Charts Available 


All the dope on handling, storing and shipping 


hazardous chemicals at a glance. 


Complete series of six 


charts now ready for distrbution. 


Five new chemical safety charts 
have recently been issued by the U.S. 
Department of Labor’s Bureau of La- 
bor Standards bringing the total num- 
ber available to six. A recent chart 
deals with nitric acid. First in the 
series dealt with sulfuric acid; the sec- 
ond with hydrochloric acid and hydro- 
gen chloride; and the third with an- 
hydrous and aqtia ammonia. More 
than 11,000 copies of the chart on 
sulfuric acid have been distributed 
since it first became available. 

Just issued are two new charts 
covering carbon tetrachloride, sodium 
and potassium dichromates, chromic 
acid and ammonium dichromate, 
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Text for the charts is simple, con- 
cise and easy to read in large, bold 
type; material is based chiefly on 
chemical safety data sheets and other 
publications of the Manufacturing 
Chemists Association. 

Approximately 2 by 24 ft. in size, 
the charts are for posting in plants, 
warehouses, laboratories, and other 
places where the chemicals are han- 
Med or stored. 
> Basic Precautions—ach chart con- 
tains a description of the grades and 
strengths, industrial uses, labels and 
identifications of the chemical; infor- 
mation on means, methods and haz- 
ards of storage, usual shipping con- 


tainers; recommended safety clothing 
and personal protective equipment; 
and safe methods of handling. 

In addition, reproductions of labels 

recommended by the Interstate Com- 
merce Commission and the Manufac- 
turing Chemists Association are in- 
cluded, along with illustrations of 
containers, handling devices, protec- 
tive equipment and safe handling 
methods. 
Supplement Older Series—These 
charts are the most recent device used 
by the bureau to make available the 
fundamental, detailed technical in- 
formation contained in the MCA’s 
publications. The bureau charts are 
said to be especially useful in smaller 
plants. 

Better known to the industry are 
the series of leaflets on “Controlling 
Chemical Hazards,” which began in 
1945. Nine booklets have been. is- 
sued covering ammonia, chlorine, 
formaldehyde, sulfuric acid, aniline, 
benzene, clean air, phenol and carbon 
tetrachloride. 

These leaflets were written chiefly 
for management; contain more detail 
and fewer illustrations than the charts. 
The leaflets also deal with such sub- 
jects as physiological response to vari- 
ous concentrations of the particular 
chemical; methods of employee train- 
ing; engineering control and more 
detailed information on _ protective 
equipment; and first aid. In addition, 
they contain a bibliography of more 
detailed information on the chemical 
under discussion. 

The charts, primarily for employees 
handling or using the chemicals, serve 
to supplement the more detailed in- 
formation in the leaflets by illustrating 
and simplifying fundamental safety 
precautions for the worker to quickly 
refer to. 

Both leaflets and charts have been 
useful, not only to smaller firms with- 
out a full-time safety man, but also 
to larger outfits, whose safety officers 
have found the simplified material 
valuable in training supervisors and 
employees in the safe use and handl- 
ing of the various hazardous chemicals 
covered. 

The first fovr charts and eight of 
the nine leaflets (chlorine is tempo- 
rarily out of print) are available from 
the U.S. Department of Labor, Bu- 
reau of Labor Standards, Washing- 
ton. Cost of each leaflet is 10 cents; 
the charts are free. 
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Any preduct of quality should be depend- . 
able when ordinary products fail. Sudden ~ 
pressure fluctuations, dirt, scale and 
viscous matter prove “fatal’’ to ordinary 
pressure reducing valves. 
The CASH STANDARD TYPE 1000 
VALVE however, is designed to operate 
with complete dependability under the 
most difficult and unusual circumstances. Many of these units have been 
in service over 10 years and have never been taken “out of the line.” 
Truly an EXTRAORDINARY achievement of quality and 
design excellence. 


INSTALL CASH STANDARD ‘‘TYPE 1000" VALVES 


CASH STANDARD DECATUR, ILLINOIS 
A.W. CASH COMPANY 











MOBILE vacuum cleaner makes street-sweeping a cinch. 


ng ® * 
Be sou: 


GASES are stripped of dust in this wet collection system. 


Millions Spent for Cleanliness 


Elimination of every possible hazard to the health 
of its employees is J-M’s goal in its diatomite mining and 


processing operations. 


Johns-Manville is now spending its 
second million dollars in a program 
designed to make its diavomaceous 
earth plant at Lompoc, Calif., a clean 
and healthy place to work. 

J-M has gone beyond the more 
obvious steps of process dust recovery 
and ventilation of dusty working areas 
to install facilities unusual for a plant 
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of this type. Much of the equipment 
was commercially unavailable and had 
to be designed by J-M engineers. 
Take, for example, the mobile 
vacuum cleaner pictured above. The 
tank in the rear is a standard Hoffman 
vacuum cleaner unit with a capacity of 
1,100 cfm., containing 30 cotton 
stockings. An 85-np. V-8 engine 


DOZERS and trucks have enclosed cabs to exclude dust. 


STATIONARY vacuum system keeps process areas clean. 


operates the exhauster and also pro- 
vides the motive power so that the 
unit can be used throughout ware- 
houses and other paved areas. The 
floor-cleaning attachment at the front 
cuts a swath 60 in. wide. 

A stationary vacuum system pro- 
vides connections strategically spotted 
throughout the plant. J-M designed 
its own sweeping attachments. 

All the bulldozers used in mining 
diatomite are equipped with specially 
designed enclosed cabs. As an added 
feature, the engine fans blow forward 
through the radiator rather than back 
toward the operator. Similar protec- 
tion is provided for operators of dump 


October 1953—CuHeEmicaL ENGINEERING 











RETRACTABLE TANK 
FILTER 
MODEL MCR 


A NEW FAST OPENING, HEAVY DUTY FILTER 
by SPARKLER 


60 Second opening or closing without disconnecting piping. 
Available in sizes from 100 to 2000 sq. ft. filtering area. 


_ This new retractable tank model MCR filter opens up 
a new og pa in filtering that will lower the cost 
materially in many industrial fields. 

One movement of a handle, a flip of a switch and the 
retractable tank moves back, stopping automatically, 
leaving the plates exposed for hand cleaning. All in 
less than 60 seconds. Pipe connections are all in the 
stationary filter head so no disconnecting of piping is 

ee. This gives you the fastest action, time- 

saving, labor-saving tank opening ever engineered 
in a filter. 

Jet spray tubes can be supplied in this filter with 

automatic breaking head seal for water supply. With 

the jet spray the coke can be washed off with pressure 
spray, backwashed, or a combination of jet-spray and 
backwashing employed for cleaning the plates. 

The retractable tank Model MCR Filter fills the need 
for a large capacity filter that can handle heavy residue 


fluids and for removal of large percentage solids. The - 


plates can be spaced any distance apart to accommo- 
date a heavy or thin cake depending on requirements. 

The circular double surface screen plates are rein- 
forced to withstand extremely high filtering pressure 
without danger of collapsing. 


SP ARKLER 
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Sparkler International Ltd. 
Prinsengracht 876, Amsterdam, Holland 


Filter tanks can be supplied in mild steel, stainless 
steel, or other metals to meet chemical requirements. 
Tanks can be rubber lined or plastic lined for corro- 
sion resistance. Each filter including valves and piping 
is engineered to perform the job required. 


Write for specific information about this new filter pertaining to your 
particular product. Personal attention will be given to your filtering 
problems, 





MANUFACTURING COMPANY ¢ MUNDELEMN, ILLINOIS 


Sparkler Western Hemisphere Corp. 
Mundelein, Ill., U.S.A. 





Sinclair 
Refining 


Company 
expands use 


of ALCOA 
Utilitube 


ALCOA Utilitube* serves air to contro! board 


prompted this new installation. 


USE ALCOA UTILITUBE for fuel and lube lines, for 
hydraulic fluids, for air and refrigerants. It will not 
gum or sludge in petroleum service, nor will it 
discolor or contaminate the fluid it carries. 

USE ALCOA UTILITUBE TO SAVE MONEY. It’s the 
lowest cost corrosion-resistant metal tube you can 
buy . . . may very easily cut your tube costs by 
40 per cent! 


ALCOA UTILITUBE forms, flares and bends as easy 
as annealed copper yet work hardens less. At sub- 
zero temperatures it actually gets stronger! 

ALCOA UTILITUBE AND FITTINGS are available 
from your aluminum distributor. For complete infor- 
mation, write for the booklet: “Alcoa Utilitube.” 


ALUMINUM COMPANY OF AMERICA 
1001-K Alcoa Building, Pittsburgh 19, Pa. 


*Registered Trademark, Aluminum Co. of America 





Aluminum 


ALUMINUM COMPANY OF AMERICA 
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trucks and other equipment used in 
the mining operations 
> Dust Control—Particles of diatomite 
contained in combustion gases and 
steam exhausted from process opera- 
tions. are removed in a system of 
chambers, wet collectors and 
slurry settling basins. 
Air from other process operations 
and ventilating air removed from 
working areas goes to baghouses con- 


; taining banks of nylon stockings 9 in. 


diameter and 50 ft. long. Nylon has 
replaced the cotton stockings formerly 
used on the basis of its longer life. 
Amorphous to Crystalline—For 
many years, operations at Lompoc 
handled diatomite only in the natural, 
amorphous state. There were no 
known cases of damage to health. 

Operations today, however, include 
the manufacture of products which 
have been calcined or processed at 
temperatures to 2,400 deg. F. This 
treatment increases the content of 
crystalline silica in the powders. 

The crystalline form is considered 
to be a much greater health hazard 
than natural diatomite. Recent medi- 
cal findings show that continuous ex- 
posure to high concentrations of cal- 
cined diatomite can be harmful. 

Johns-Manville is proceeding under 
the principle that any dust is bad; 
its goal is to make operations as 
dust-free as possible. The company 
also conducts medical research at the 
Trudeau Foundation, Saranac, N. Y., 
to study the effects of diatomite pow- 
ders on animals subjected to abnor- 
mally high concentrations over long 
periods of time. 


Yeast Made as Byproduct 
Of Sulfite Pulping 


Ten million pounds of dried torula 
yeast made from the wood sugars dis- 
solved out of pulpwood chips during 
the sulfite pulping process have been 
shipped from the Rhinelander, Wis., 
yeast plant of the byproduct sub- 
sidiary of Rhinelander Paper Co. The 
only commercial unit in North Amer- 
ica manufacturing torula yeast, this 
plant was completed in 1948 to test a 
process developed by the Sulphite 
Pulp Manufacturers’ Research League 
of Appleton, Wis., for making useful 
products from ‘ood solids extract that 
otherwise would flow into the Wiscon- 
sin River. 

The 10-millionth pound of torula 
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DD TO THE GROWING LIST another industry that 
depends on Republic ELECTRUNITE Heat Exchanger 
Tubes. And for good reasons, 


The oil and fat industry has a continuous process. When 
they shut down it means time. And money. And higher 
production costs. 

Tubing that rolls in easily can cut costs, ELECTRUNITE 
tubing does because it’s uniformly ductile, easily work- 
able. Uniform wall thickness is important, too. And so 
are uniform diameter, uniform concentricity and uni- 
- form strength. It meets ASTM Specification A-214 for 
carbon and A-269 in stainless analyses. It’s also made to 
meet many customer specifications. 


You'll find all these advantages, and many others, only 
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in Republic ELECTRUNITE Heat Exchanger Tubes. There 
are no hidden defects. ELECTRUNITE Tubes are made 
from flat-rolled steel that’s inspected on both sides 
before the tubing is formed. It’s free from scale, scabs 
and slivers, has a fine surface that resists corrosion. No 
longitudinal thin spots, either. 


For new equipment... or re-tubing .. . it will pay you 
to specify ELECTRUNITE Pressure Tubes. Available in 
both carbon and stainless steel analyses. Write for 
Booklet CEC-53 for all the facts. 


STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 

204 East 1Sist Street a Cleveland 8, Ohio 

Export Department: Chrysler Building, New York 17, N. Y. 





SPENCER VACUUM 


INDUSTRIES 


for CONVEYING » INSECT 

CONTROL - PACKAGING 

PRODUCTION + RECOVERY 
SANITATION 


CHEMICALS 


The time required for moving, cleaning, sorting and packaging valuable foods 
and chemicals has been materially reduced by Spencer Vacuum. Rice and pow- 
dered chemicals are handled by the ton. Excess powdered sugar is recovered from 
chocolate candies, the insect hazard removed at its source and the entire plant 
made continuously sanitary as an extra dividend, with the same Spencer machine. 

Large areas, inaccessible spots in machines and tanks, above pipes and behind 
radiators are cleaned quickly with powerful vacuum tools. A Spencer size and 
vacuum tool for every purpose, including offices, boiler rooms and warehouses. 


Ask for the Bulletins. 7 ‘ 
‘ 427-4 


NEI RBINE COMPANY. © HARTE CONNECTICUT 
Seago ENCE 
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yeast was packaged and went out as 
part of a regular shipment to a mixer 
of poultry feeds in the East. Poultry 
feeds are the largest single use of the 
dried yeast, but it is also widely used 
in other animals feeds, as an ingredi- 
ent in prepared human foods, and as 
a raw material in the manufacture of 
pharmaceuticals and biologicals. 

In its less than 34 years of opera- 
tion, the yeast plant has propagated 
torula yeast organisms in 150 million 
gallons of liquor from the sulphite 
pulp mill. The yeast organisms have 
consumed 20 million pounds of wood 
sugars from this solution, and thus 
have kept this quantity of sugar from 
going into the stream. 

For its first three years of operation, 
the plant discarded the resulting de- 
sugared wood solids extract. More re- 
cently, however, a new evaporator has 
been boiling out most of the water, 
and the concentrated extract is sold 
to other industries as a raw material 
or else it is burned instead of coal in 
the paper mill boilers. 





Government Urges Need 
| For Alkylate Capacity 


To insure as far as possible the pro- 

| vision of adequate alkylation facilities, 

the Petroleum Administration for De- 

| fense is carefully reviewing all applica- 

tions for certificates of necessity for 

| construction or expansion of refining 
facilities. 

“We are still short some 20,000 

| bbl. a day of the alkylation facilities 
we need to cover estimated wartime 
needs for aviation gasoline,” according 

| to Deputy Petroleum Administrator 
Joseph A, La Fortune. 

Since October 1951, when the 
Armed Services Petroleum Purchasing 
Agency was given an $85 million 

_ fund to back facilities for the pro- 
| duction of alkylate, PAD has been 
| pressing for an expansion of produc- 
| tion beyond present capacities by 
30,000 bbl. a day. This goal was ac- 
cepted by the Office of Defense Mo- 
bilization at the end of April 1953. 

“So far, though,” La Fortune says, 
“projects filed for PAD recommenda- 
tions of accelerated tax amortization 
cover roughly only 10,000 bbl. a day 

_ of the program. It has been a dis- 
appointing record. 

“As a result we in PAD must re- 
view thoroughly all applications for 
necessity certificates to make sure that 
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From recent literature 


No. Gin a Series 


Modified phenol-aidehyde resins 
for coating compositions to give films 
which are markedly resistant toweath- 
ering and are otherwise durable, are 
relatively inert toward, and compat- 
ible with, pigments and fillers, are 
smooth, Rave hi h gloss, are resistant 
to water and alkah, and retain their 
hardness under conditions of high 
humidity, can be obtained using nonyl 
phenol and an aldehyde as starting 
materials. 


A fire extinguisher compound 
which is noncorrosive can be pro- 
duced by dissolving in water 1 to 10 
parts of sodium nitrite per 10 parts 
of an alkylated sendierbsleim oxide 
condensate. The ingredients are mu- 
tually soluble in a dilute water solu- 
tion and do not react to accelerate 
corrosion in a concentrated solution. 


New thermoplastic compositions 
which are particularly useful in coat- 
ing sete acy waxes, insecticidal 
compositions, etc., may be prepared 
by condensing alkyl phenol with 
formaldehyde and a hie er fatty acid 
having at liase 8 carbon atoms, con- 
verting the condensation product to 
a metal salt, and adding a fatty 
alcohol of at least 8 carbon atoms. 
The composition is soluble in gaso- 
line, kerosene, and various petroleum 
naphthas. When used on metal, the 
protective coating is a tough, adher- 
ent, water-repellent film which may 
be removed when desired by wiping 
with a cloth dipped in kerosene. 


A washing powder containing a 
synthetic, soapless, oily liquid deter- 
gent, can be produced by mixing a 
solution of the polyethylene oxide 
condensation product of an alkyl 
henol with the sodium salt of car- 
sea ae cellulose, sodium car- 
bonate, sodium bicarbonate, and 
sodium sulfate. The detergent does 
not tend to separate on storage 
from the inorganic constituents used 
to make up the powder. 


These developments are abstracted from 
recent publications or U.S. patents. They 
may suggest applications of Jefferson 
Nonyl Phenol in your products or 
processes. 
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at Stratos Division 
of Fairchild Engine 
} & Airplane Corp. 


Schematic of 
altitude test facilities 
at Stratos. 











Evactors duplicate high altitude 
in jet plane accessories tests 


At Stratos Division of Fairchild Engine 


& Airplane Corp., Croll-Reynolds Evac- . 


tors and barometric condensers are used 
to simulate high altitude conditions in 
the testing of jet-plane engines and ac- 
cessories. The exceptional performance 
demanded of the complex jet-plane ac- 
cessories and accessory equipment, ne- 
cessitates accurate and exhaustive tests. 
These Evactor systems create vacuums 
as high as 1 inch Hg absolute, dupll- 
cating pressures at 75,000 feet altitude. 


The same careful work and precision 
which produced these units for Stratos 


goes into every Croll-Reynolds Evactor 
from the l-stager yielding a pressure of 
4 or 5 inches of mercury absolute, to the 
S-stage unit designed for work in the 
range of a few microns. 


Many thousands of Croll-Reynolds 
Evactors are in operation, some of them 
for over 30 years. They are in the great 
majority of the large chemical plants, 
petroleum refineries, food processing 
plants, etc. They are installed in every 
state of the United States and in many 
foreign countries. Let our technical staff 
help you with your vacuum problems, 
including vacuum cooling. 


mma CROLL-REYNOLDS CO., INC. 


(ik 


REYNOLDS 


Main Office: 751 Central Avenue.Westfield, New Jersey 
17 John Street, New York 38, N. Y. 


CHILL-VACTORS © STEAM JET EVACTORS © CONDENSING EQUIPMENT 
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we are covering the alkylation needs. 

“Our present policy is to ask all 
applicants who say they plan any 
major new construction or expansion 
to check carefully the possibility of 
including an alkylate unit in their 
project. If such a unit is uneconomi- 
cal, we cannot insist on its inclusion, 


“of course. But at least we want to 


make sure that every avenue of poten- 
tial expansion is fully explored.” 


Conoco Increases Output 
Of Natural Gasoline 


Continental Oil Co. will expand its 
Gillis natural gasoline plant near Lake 
Charles, La., at a cost of about $1.5 
million. The new facilities will in- 
crease the Conoco plant’s processing 
capacity from 27 million to 90 million 
cubic feet of gas per day. 

Output from the plant will be a 
mixed stream of propane, butane and 
natural gasoline. It will be trans- 
ported to the company’s Lake Charles 
refinery for separation and then mar- 
keting. Present production of the 
plant is largely butane and natural 
gasoline. 

Construction, which is being han- 
dled by Hudson Engineering Corp. of 
Houston, Tex., will be completed 
early in 1954. 

Continental also operates natural 
gasoline plants at Ville Platte and 
Tepetate in Louisiana and is pres- 
ently completing a $29 million ex- 
pansion at its Lake Charles refinery 
that will increase the plant’s daily 
processing capacity from 12,000 to 
40,000 bbl. of crude oil. 


Goodrich Builds Plant 
To Make Acrylonitrile 


Acrylonitrile will be produced in a 
new $8.5 million plant of B. F. Good- 
rich Chemical Co. now being built at 
Calvert City, Ky. Annual capacity 
will be 24 million pounds. 

The manufacturing process was de- 
veloped by Goodrich in its Brecksville, 
Ohio, research laboratory and pilot- 
planted in its Avon Lake experimental 
station. 

The new plant is adjacent to the $6 
million vinyl chloride monomer plant 
recently opened by Goodrich Chemi- 
cal at Calvert City. Contractor for the 
project is Fluor Corp., Ltd., of Los 
Angeles. The plant will be completed 
in the fall of 1954. 
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Many tangible benefits resulted from the Dustube Collector 
dust control system installed at the Chicago plant of the 
Sherwin-Williams Co, The benefits include increased dust 
collection efficiency, improved working conditions and re- 
covery of valuable material formerly lost to the atmosphere. 
The Dustube cloth tube type collectors ventilate such oper- 
ations as the bagging of dry color leaded pigment (shown 
above) with virtually 100% efficiency. 


One of the most important operations ventilated is this 
battery of paste blenders. The be Collectors remove 
the fine dust emitted during loading before it permeates the 
atmosphere to become an explosive hazard, 


Out of every 25,000 pounds of beta-napthol produced in the Sherwin- 
Williams chemical department, 500 pounds is salvaged in one of the 
Dustube Collectors. This Dustube ventilates equipment used for cooling 
_beta-napthol chips and illustrates the versatility of the Dustube for use 
with new production processes. 


A general review of Dustube advantages are 
found in Catalog 372. Send for a copy today. 


American 


WHEELABRATOR & EQUIPMENT CORP. 


347 S. Byrkit St., Mishawaka, Indiana 
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Probing Deeper Into the Atom 


With this electron linear acceler- 
ator, the world’s most powerful, 
Stanford's Professor Robert Hofstader, 
center, and his associates, Harry R. 
Fechter, left, and John A. Mclntyre, 
have probed deeper into the atomic 
nucleus than man has ever done be- 
fore. 

Peering 10 times deeper into the 
atom than ever before, the device 
can distinguish particles within the 
nucleus only two one-hundredths of 
a trillionth of an inch apart. 

The accelerator fires electrons into 
the nucleus, and a high-energy scatter- 
ing apparatus measures their number 
and the angles at which they are de- 
flected. A stream of electrons travel- 
ing at nearly the speed of light is 
diverted from the main tube of the 
university’s accelerator through the 
pipe at the left. Within the drum-like 
chamber the electrons pass through 
the nuclei of target metals. The par- 
ticles of the target nuclei scatter the 
electrons into significant patterns. The 
scattered electrons emerge from the 
chamber through the long aluminum 
window to which Dr. Hofstader is 
pointing, pass through the small port- 
hole and are conducted to a magnetic 
field for measurement. The porthole 
can be swiveled to accept electrons 
issuing from selected portions of the 
window. 

So far the Stanford researchers 
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have learned: (1) that the nucleus is 
not a solid little ball of uniformly 
packed particles, but more of a cot- 
tony sphere composed of particles; 
(2) that these particles are so densely 
crowded at the core that it appears 
solid, but they gradually thin out al- 
most into nothingness toward the 
limits of the sphere; and (3) that al- 
though the average density is about 
what was previously predicted, the 
core is five to 10 times denser. It is 
about 130 trillion times denser than 
water. A drop of water of such density 
would weigh about 2 million tons. 
Yet the Stanford physicists must 
probe even further to discern the in- 
nermost limits of matter. 


Ul 


Minnesota Mining Acquires 
Irvington Varnish in Deal 

In a $7 million transaction, Minne- 
sota Mining & Manufacturing Co. has 
purchased Irvington Varnish & In- 
sulator Co. of Irvington, N. J. Stock- 
holders of Irvington Varnish will 
receive 3M common stock and cash 
in exchange for their Irvington stock. 
The move is a natural one since both 
companies manufacture elertrical in- 
sulation for the fast growing elec- 
tronics industry. 

Irvington Varnish produces insu- 
lating varnishes, varnished cloths and 
papers, and extruded plastic insula- 


tions. Its chemical division makes a 
line of resins, most of which are 
derived from cashew nut oil. These 
resins are useful in the electronics field 
because of their high dielectric 
strength. 

Through its research Irvington has 
pioneered in plastic tubings, insu- 
lating varnishes, yarnished papers, 
cambrics, canvases, silks and silk sub- 
stitutes, and other flexible insulations. 

Initial product of Irvington Varnish 
& Insulator, which was incorporated 
in 1906, was the first successful var- 
nished cambric, used in World War 
I airplane and truck ignition systems. 
A Canadian plant was built in Hamil- 
ton, Ontario, in 1933. In addition 
to its home plant at Irvington, N. J., 
the company also has a plant at 
Monrovia, Calif., and two new plants 
in Newark, N. J. 

According to President Herbert P. 
Buetow of Minnesota Mining, there 
are no plans to change the operating 
policies of Irvington Varnish or its 
management team. Arthur E. Jones 
will continue as president. All other 
officers and executives will continue 
in their present capacities. 

Robert L. Westbee, general mana- 
ger of 3M’s electrical insulating and 
sound recording tape division, will be 
responsible for liaison between Min- 
nesota Mining and the new division. 

Minnesota Mining’s original inter- 
est in the insulating field stemmed 
from its wide variety of insulating 
tapes. In addition to pressure sensi- 
tive tapes, 3M_ produces abrasives, 
adhesives, reflective products, graphic 
arts accessories, roofing granules, 
office duplicating equipment and 
chemicals. 

“We think it is of tremendous im- 
portance to our company’s continued 
growth,” declares President Buetow 
of 3M in explaining the acquisition, 
“to expand our services to the elec- 
tronics industry. This industry is 
already one of the largest in America 
even though many phases of its de- 
velopment are just getting started.” 


New Solvent Lube Oil Plant 
To Use Phenol and Propane 


A new $2.5 million solvent lubri- 
cating oil plant is now on stream at 
the Cushing, Okla., refinery of Deep 
Rock Oil Corp. It is the latest part 
of an expansion begun in 1949 that 
has already added a catalytic crack- 
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@ 10- to 2,000-G.P.M. capacity; 
15- to 150-ft. heads and higher. 


© Wetted parts of all 
machinable alloys; plastic 
linings available. 


@ Individual engineering on 
every application. 


Let Wilfley solve your pumping prob- 
lems. Write, wire, or call for complete 
details. 


A companion to the 
famous WILFLEY Sand Pump 


sian x ork city 


Fe eS 


, WILFLEY 
centrifugal PUMPS 
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Prater Airlocks on dust collectors in an asphalt batch 
plant. (Photo courtesy Dustex Corp., Buffalo, N. Y.) 


PRATER 


ROTARY RIRLOCK 


Where finely ground or granular 
from 


The Prater Feeder can be equipped with 
a variable speed transmission to feed 
materials continuously at a pre-deter- 
mined rate. Volume can be changed 
instantly. Prater Rotary Airlock Feeders 
are made in three sizes — 8”, 10”, 12” 
with renewable rubber wiper strips set 
in-machined slots to form an all-around 
tight, but flexible, seal protecting the 
rotor against air leakage (see open end 


PRATER PUL 
1517 $. SSth 
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ing unit, a new crude unit and a 
streamlined blending and packaging 
plant to the refinery. 

These units have modernized the 
refinery and improved the quality of 
products. Daily crude oil intake has 
been increased from 12,400 bbl. in 


| 1948 to the recent rate of 19,000 bbl. 


The new solvent lubricating oil 
plant will use phenol and propane as 
treating agents for oil. Previously, 


| sulfuric acid was used. 


All operations in the solvent plant 
are. automatically controlled. The 
plant was designed and built by 
M. W. Kellogg Co. The Refinery 
Engineering Co. built auxiliary facili- 
ties such as tankage, a water cooling 
tower and other units. 

The new plant can turn out hun- 
dreds of thousands of barrels of 
finished oils annually, including all 
grades of motor oils, many industrial 
oils, special products and a special 
stock used by Deep Rock and others 
to make gear oil and greases. 

In building a new solvent plant, 
Deep Rock anticipated a higher de- 
mand for lubricating oils in the years 
ahead. The new plant will use the 
latest refining techniques to produce 
top quality oils. From crude oil to 
finished product, careful checks are 
maintained on the operation. More 
than 200 control tests are made in 
each 24-hr. period. 


Du Pont Expands Output 
Of Fluorinated Products 


To increase production of fluori- 
nated hydrocarbon compounds for the 
refrigeration and aerosol industries, 
Du Pont has a $2 million expansion 
under way at two plants. 

Major part of the new manufactur- 
ing facilities will be located at the 
Chambers Work plant of the Or- 
ganic Chemicals Department at Deep- 
water Point, N. J. Work has started 
on a four-story building slated to go 
into operation next April. The new 
unit, of open steel construction with 
inclosed control rooms, is designed for 
continuous automatic production of 
fluorinated hydrocarbons. 

At East Chicago, Ind., construction 
has also begun on another continuous 
manufacturing unit to supply addi- 
tional Freon to the rapidly growing 
aerosol and refrigeration equipment 
industries of the West Coast and Cen- 
tral States areas. This unit will be 
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Stops “dirty work” 
in 
hydraulic units 


@ A midwest company became increas- 
ingly aware that hydraulic oil perform- 
ance in its fourteen injection molding 
machines was not all that it should be. 
Formation of oil deposits not only made 
frequent cleaning of filters necessary but 
posed a threat to efficient operation of 
the hydraulic units. 

A Standard Oil lubrication specialist 
recommended Stanom Industrial Oil, a 
top quality product of exceptionally high 
stability and containing necessary addi- 
tives to prevent corrosion and oxidation 
troubles. 

Throughout six years of convinuous 
hard use, Stanom has provided clean 


STANDARD OIL COMPANY 


Despite cleanliness and efficiency of a midwest 
firm’s Plastic Division, shown above, there was 
“dirty work” afoot in the hydraulic systems of 
the injection molding machines. Division 
superintendent (left) and A. L. Seabaugh, of 
Standard Oil, came up with a solution. 


STANOIL 


TRADE MARK 


Industrial Oil 


operation. It has not been necessary to re- 
place any of the original fills of Strano, 
and only a small amount of make-up oil 
has been needed. Where filters previously 
had to be cleaned at least four times a 
year, they are now cleaned once each 
year. Hydraulic operation has been effi- 
cient and reliable. 


You can rely on Stanor. to give you 
the same clean, dependable service not 
only in hydraulic units but in a wide 
variety of equipment. You car, get the 
help of the Standard Oil lubrication spe- 
cialist serving your section of the Mid- 
west by phoning your local Standard 
Oil office. Or, write: Standard Oil 
Company, 910 S. Michigan 
Ave., Chicago 80, Illinois. 


STANDARD 


What's YOUR. 
problem? 


A. L. Seabaugh, working out of 
Standard’s Chicago office, is 
the lubrication specialist who 
helped this midwest firm gain 
both operating and mainte- 
nance benefits through use of 
Sranor, in hydraulic units. 


Located throughout the Mid- 
west is a corps of specially 
trained, experienced Standard 
Oil lubrication specialists, 
ready to give you prompt, on- 
the-spot help with lubrication 
in your plant. Their broad 
background of practical ex- 
perience, plus their thorough 
training in Standard Oil Lu- 
brication Engineering Schools, 
is yours for the asking. Sim- 
ply phone your nearest 
Standard Oil Company office. 
The lubrication specialist will 
call without delay. He has a 
complete line of petroleum 
products to offer, including 
such outstanding lubricants as: 


SUPERLA Greases — Available in 


a wide range of consistency 
grades and in both lime-soap 
and soda-soap types. Super.a 
Greases cover a wide range of 
operations. These efficient prod- 
ucts are comparable in quality 
with the highest type of special 
greases. 
STANOLITH Greases — Because 
these unique lithium soap prod- 
ucts possess the heat resistant 
properties of soda-soap greases 
and the water resistant proper- 
ties of lime-soap greases, they 
offer a solution to lubrica- 
tion problems caused by 
the presence of both 
heat und water. 


(Indiana) 








Valves stick because the metal to metal contact 
between plug and body causes galling. Galling 
occurs because the metal used in corrosion 
resistant valves is relatively soft. These trouble- 
some valves can be made to work easily by 
hard-facing the plugs and seats with a 
COLMONOY alloy. COLMONOY is inher- 
ently hard, and has a low coefficient of friction, 
which gives it high galling resistance. It also 
has excellent corrosion resistance, making it 
the perfect material for these applications. 
COLMONOY alloys may be applied to the plugs 
in two ways. Oxy-acetylene rod application can 
be done by any welder. With a COLMONOY 
Spraywelder, powdered COLMONOY is sprayed 
on and then fused, forming a smooth overlay. 
Sprayed overlays require but a fraction of the 
usual finishing time. Both methods are quick and 
easy, give long, smooth-turning valve service. 
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completed within three to four 


months. 
New bulk storage and tank car load- 


| ing facilities are being installed at the 
| Deepwater Point plant to speed up 


| shipping to both refrigerant and pro- 
_pellent users. Expansion of present 


| shipping facilities at the East Chicago 


| plant is also contemplated. 
| The plant expansion reflects the 
| rapid growth of both the refrigeration 
and ‘aerosol industries, which use 
| Freon compounds as cooling agents 
and propellents. 
| In the refrigeration field, produc- 
| tion of room air conditioners alone is 
expected to total 800,000 units this 
year, as compared with last year’s rec- 
ord of 452,000. While industrial and 
commercial air conditioning has grown 
steadily since World War II, home 
air conditioning, with year-round 
cooling and heating units as the new- 
est feature, is expected to spurt ahead. 
The rapidly expanding aerosol in- 
dustry, which grew out of insecticide 
research in World War II and en- 
tered the consumer field only in 1946, 
packed nearly 100 million units of 
aerosol products in 1952 and expects 
to exceed that volume this year. More 
than 40 common household products, 
from room deodorants and insecticides 
to lubricants and paints, already are 
marketed in packages in which Freon 
fluorinated hydrocarbon is used to dis- 
| pense the product in a fine mist, spray 
or foam. New products in the house- 
hold and industrial fields are con- 
stantly appearing, and by the end of 
_ 1953 improved containers and valves 
| are expected to add to the variety. 





When you order new valves— 


Valves used under corrosive conditions have been 
made mostly from integral castings of some good 
corrosion resistant alloy. Now COLMONOY 
alloys, much harder and more resistant to corro- 
sion, are being welded to the fluid contact surfaces 
of valves made from strong but inexpensive carbon 
steel. The result is a stronger, freer working valve 
with higher, all-around corrosion resistance, and 
th» ability to stand 1000° F. service. Specify 
COLMONOY hard-faced steel valves for the 
best and longest anti-corrosion service possible. 


New Chloromycetin Plant 
To Meet Philippine Needs 


| Parke, Davis & Co. will build a 

plant near Manila to produce the 
| entire Philippine requirements of 
chloromycetin and of an antimalarial, 
camoquin hydrochloride. 

W. H. Mohrhoff, Parke Davis di- 
rector of antibiotics, said in Manila 
that both drugs will be completely 
synthesized in the Philippines from 





HARD-FACING ALLOYS 


~+w WALL COLMONOY «=~ 


+ BUFFALO + CHICAGO + HOUSTON - 


basic starting materials. 

- Production of chloromycetin is con- 
| templated at a maximum capacity of 
200 kilograms per month. The anti- 
| biotic will also be offered as the 
| palmitate for administration to chil- 
| dren. It will be sold in capsules. 
| The $500,000 plant will be exempt 
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Figures show that ps OE one out of 
every four tons of anhydrous ammonia 
produced in the United States—in fact, 
roduced in the world—comes from 
Chemico-N.E.C. Process plants. This 


impressive record finds its explanafion in 
the following five simple statements of fact. 
FIRST, Chemico plants operate at 350 
atmospheres, the optimum pressure for 


oo oe ee 2 2 Ole a maximum economy, simplicity of design and 


safety in operation. 


PWV Cel TP WE cd OWN BR CMEM esizn assure perfec tmperatore contra 
with resulting high conversion, long 


catalyst life and uninterrupted operation 
over long periods of time. 






THIRD, modern design and complete 
instrumentation of Chemico’s plants reduce 
manpower requirements, maintenance and 
operating costs. 


FOURTH, almost thirty years of experience 
in this specialized field provides the 
background that assures the client of 
complete satisfaction when purchasing 
ammonia plants of Chemico design. 


FIFTH, Chemico’s interest and service extend 
beyond the final construction and initial 
operation stage. Consultation services and 
assistance are always available for the 
benefit of clients. 


If you’re thinking of making synthetic 
ammonia, or expanding present capacities, it 
will pay you to investigate all the advantages 
Chemico offers. Write today for Chemico 
Bulletin A-101. 





A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 
CABLES: CHEMICONST, NEW YORK 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION profitable investments 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 


CHEMICAL CONSTRUCTION CORPORATION w 
ba 
Chemico plants are 





New York’s largest: 


all aluminum 
water cooling tower 


Now under construction on the 
Centinental Con Building, 100 
East 42nd Street, New York City 


When Zimmermann & tuks, 500 Fifth Avenue, New York City, were 
employed as consulting engineers to air condition the offices of the 
Continental Can Company, they found the design of the building 
was such that the weight of a steel cooling tower of sufficient capacity, 
would be too great a load for the structural members of the building. 


tt was decided thet an all aluminum construction was necessary and 
Zimmermann & Luks chose the Water Cooling Equipment Company to 
design, fabricate and erect an aluminum tower. All angles, channels, 
gusset plates, bolts and nuts, and the basin are constructed of 
cluminum. The only major parts of the tower not made of aluminum 
ore the redwood fill, the redwood drift eliminators, the fans, motors, 


and gears. 


in this manner a difficult engineering problem was solved, When you 
have unusual water cooling tower problems, choose Water Cooling 
Equipment Company for design, fabrication and erection. 


Monutecturers of various types and sizes of 
mechanical draft and atmospheric cooling towers. 


Water Cooling .&. 


EQUIPMENT COMPANY 


MAIN OFFICE @ 8601 New Hampshire Ave. @ $1. Lovis 23, Mo. 


Fabricating Plants: $t. Lovis, Mo. ¢ Arcata, Calif. * Houston, Texas 
REPRESENTATIVES IN THIRTY-SEVEN PRINCIPAL CITIES 
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Wuat’'s Haprenrne, cont. . . 


from taxes for 10 years. This exemp- 
tion was recently enacted to promote 
“new and necessary” industries. 

Production is expected to start early 
next year.’ Exporting of the Philip- 
pine-manufactured pharmaceuticals is 
not contemplated. 


Western States to Get 
New Ammonia Producer 


Mill Creek Chemical Co., a new 
organization, will build an anhydrous 
ammonia plant in the Salt Lake City, 
Utah, area. Daily capacity of the 
plant will be 180 tons of anhydrous 
ammonia. It will also produce over 
30 tons of dry ice daily. 

Organization and financing of the 
company is being handled by Glore, 
Forgan & Co. of Chicago and New 
York, investment bankers. The plant 
will be built by Tears Engineers and 
Henry C. Beck Co. of Dallas, Tex. 

Anhydrous ammonia produced by 


| Mill Creek Chemical will be sold to 
| manufacturers of ammonium phos- 


phate, ammonium sulfate’ and other 
chemical products using ammonia. 


| The product will also ,0 to distribu- 


tors of anhydrous ammonia for direct 


| application to the soil as a fertilizer. 


The plant will serve fertilizer manu- 
facturers principally in Idaho, Oregon, 


| Washington, Montana, Utah, Col- 


orado, Wyoming, Nevada and west- 


| ern Nebraska. 


At present, anhydrous ammonia 


| and fertilizer made from ammonia are 
_ shipped into this area from such dis- 





tant points as Trail, B.C., in Canada, 
Etter, Tex., and southern California. 
The new plant, centered in the area, 
will add impetus to the growing use 
of chemical fertilizers in the area, and 
should be a boon to the expanding 
agricultural fertilizer industry of the 
West. 


| Carbinol: Carbide & Carbon Chemi- 


{ 


cals Co. has cut the price of phenyl 
methyl carbinol from 85¢ per Ib. to 
60¢. This new price applies to less- 
carload lots, f.o.b. Institute, W. 
Va., and includes the cost of non- 
returnable drums. Phenyl methyl 
carbinol is an effective carrier for 
acetate colors in dyeing Dacron and 
Dyael. As a swelling agent, it has 
no harmful effects on viscose, ace- 
tate or wool in blends with syn- 
thetic fibers. Full shades can be 
dyed at as low as 180 deg. F. in 
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acid, alkaline or neutral baths. Af- 
ter dyeing, the carbinol can be 
rinsed off with hot water. 


Adhesives: Cycleweld Cement Prod- 
ucts, a division of Chrysler Corp., 
has opened a new adhesives plant 
at Los Angeles to serve the 11 
western states. The plant will 
produce high-strength structural 
adhesives and pressure-sensitive ad- 
hesives for such industries as air- 
craft, furniture, automotive prod- 
ucts, textiles and sheet metal. The 
plant includes laboratory facilities, 
a rubber mill and a 500-gal. mixer 
for combining dry mixtures with 
resins and solvents. 


Styrene: Monsanto Chemical Co. will 
increase production capacity for 
high-impact styrene at its Spring- 
field, Mass., plant by 30 million 
pounds a year. The new facilities 
will be ready for operation in the 
spring of 1954. The trend toward 
greater use of high-impact styrene, 
plus the more rigid specifications 
required by molders, was a prime 
consideration in Monsanto’s de- 
cision to expand styrene production 
at Springfield. 








LITTLE BONER 


Perfect Quality Control 


A couple of months ago the engineers at 
a southern refinery decided to study how 
quality control might be used in 
—— First a seu Ae oct ag 
unit’s operation duri ¢ past six months, 

Rite suas wad ie & ted tas ne 
unit was set up to check the equations and 
control charts that had been developed. 

One of the engineers on the unit was 
picked to take samples from the gasoline 
draw-off to be certain that everything was 
done properly. He was a young chap who 
wasn’t too familiar with the setup. But 
when the operator asked if he could help 





PARE WO eas vee ve tees 212 deg. 

10% fraction ........... 212 

50% fraction .........+.. 212 

70% fraction ........... 212 

90% fraction ........... 212 

Hind point o.6. 2 esses 213 
“M’Gawd, what’s happened?” was the 
shocked question asked. Then 
it came out: the young had taken 
the samples from the water draw-off! 

Moral of this little story: Don’t be 


afraid to take advice and t help 
from others more familiar wii oe 
o true ttle 
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HOW 


DID THE 
screw 
GET ITS 
NAME? 








The word “screw” is supposed to come from the Latin 
“scrofa” which has been defined as “a digger,” from the 
habit of swine, who are fond of rooting up the earth with 
their noses. However, at least one man disagrees with the 
explanation. He figures that the etymologists have picked 
the wrong end of the pig. To him, the curly tail looks 
more like a screw than the nose does. Heads or tails, tra- 
dition has made the word part of the language. 

Today, Allmetal—maker of stainless steel screws, bolts, 
nuts, and many other stainless fasteners—owes its good 
name to a tradition of high quality and fast service. If 
you need anything from our line, just give us the word. 

Our 96-page catalog contains engineering data and 
weights as well as sizes and dimensions of stock items. 
If you want a copy, send us a note on your letterhead. 
Ask for catalog 53 A 





SCREW PRODUCTS COMPANY, INC. 
821 STEWART AVE., GARDEN CITY, L.1., N. Y. 
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Radical Carbon 
Sir: 

Your story on the new Lynn car- 
bon black process (July, p. 120) is 
extremely interesting and factual to 
engineers in the petroleum field. 

If the Lynn method can actually 
recoyer up to 17 Ib. of black per 1,000 
cu. ft. of natural gas (2.2 Ib. by the 
channel method and 10 Ib. by furnace 
plants) and yet require a capital in- 
vestment of only about one percent 
that of comparable channel plants, 
then you're certainly correct in saying 
that the new process could revolu- 
tionize the industry . . . both in 
the U.S. and abroad, Particularly sig- 
nificant abroad is the fact it can be 
adapted to small units using flare gas 
from oil wells. 

Could .you please put me in touch 
with the head office of Lynn Carbon 
Black Co... . 

Prerre R. MArteaux 
Petroleum Engineer 
Brussels, Belgium 
> This brand-new process, develo 
Lynn Carbon Black Co. of San Sooke 


Black Process 








We welcome short, pertinent letters 
from our readers giving their opinions 
on developments in the chemical engi- 
neering profession end in the chemical 
process industries. Address the Editor, 
Chemical 330 West 42nd 
Street, New York 36, N. Y. 
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SPHERICAL preheater, unusually high carbon yields feature . . . 


Texas, has attracted wide-spread attention 
and comment among our readers, especially 
those in the petroleum and petrochemical 
industries. 

At last report, the Lynn full-scale dem- 
onstration unit near San Angelo (see cut) 
was living up to process claims, CE’s ex- 
clusive story in July (pp. 120-123) gives 
yields, temperatures, el features and 
other data on this pioneer unit of a radical 
process —Ep. 


Con: Secrecy and All That 
Sir: 

Your August editorial “Progress To- 
day . . . And Tomorrow” struck me 
just about right, especially your 
barbed reference to secrecy “that sel- 
dom gives protection, never leads to 
progress.” 

There is a time and place for se- 
crecy, this I will admit. What I main- 
tain is that 75 percent of the secrecy 
traditionally indulged in by research 
directors, patent attorneys, vice presi- 
dents and others in the chemical in- 
dustry is without real justification. 

Although I have a degree in law 
(as well as in engineering) I have lit- 
tle sympathy with the “let-the-other- 
fellow -talk - but-keep-your-own-mouth- 
shut” mentality so prevalent among 
the legal and scientific professions. 
Fortunately, this attitude is losing face 
among our chemical leaders, com- 
panies as well as individuals. 

Every honest-to-goodness progres- 
sive person I’ve ever known has been 


so busy doing, learning and creating 
that he simply has neither the time 
nor energy to waste on keeping the 
mantle of secrecy patched to perfec- 
tion. ... 

Metvin Carson 
Chemical Consultant 
Brooklyn, N. Y. 
> Our August editorial (p. 175) pointed 
out that the rapid rate of progress we see 
today stems in large measure from the 
chemical engineer's growing confidence in 
himself and his industry. This mature 
confidence is already leading to (1) less de- 
pendence on orthodox methods and con- 
cepts, (2) less dependence on unnecessary 
secrecy. —Ep. 


Pro: Warm-Blooded Beings 
Sir: 

I’ve been reading your Tomorrow’s 
Technology department ever since you 
initiated it at the beginning of this 
year. I like it better with every issue. 

What I want to stress is the way 
you’ve made these digests readable 
and understandable and, at the same 
time, give worthwhile information. 
They are the only patent digests I’ve 
ever seen anywhere that are com- 
pletely free from legalese . . . written 
by warm-blooded beings rather than . 
by a legal automaton. Keep it up! 

A. C. Moore 
Columbia, S. C. 
® Reader Moore seems to give us all the 
credit for being warm-blooded beings. 
That’s a mistake we feel duty-bound to 
correct. 

Credit for our popular legalese-free pat- 
ent digest department—Tomorrow’s Tech- 
nology—goes to Author Melvin Nord of 
Detroit: Chemical engineer, university pro- 
fessor, industry consultant, author, lecturer 
—and patent attorney!—Ep. 


Refractory Melting Points 
Sir: 


Your June issue contained a very 
useful report on heat and its attendant 
problems. I particularly liked the 
Thermal Spectrum of Heat Technol- 
ogy chart; I intend to hang it on the 
wall of my office. 

However, one thing puzzled me! 
In the section of the report by C. L. 
Norton, Jr. entitled “Refractories for 
Every Use” (p. 216) the author in- 
cludes a list of refractory-like com- 
pounds with melting points reported 
to be above 4,000 deg. F. 
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Here’s a Bl G filter 


that costs less to operate 


_ The Niagara Style “H” Filter will 
filter liquids to high clarity, at rates up 
to 30,000 GPH. 

It also gives you easy recovery or dis- 
posal of as much as 150 cu. ft. of solids 
at a time. 

Sizes range up to 1,500 square feet of 
working filter area in one compact, 
leakproof unit. 


CLEANED IN A FEW MINUTES 


Cake discharge is faster than any- 
thing you’ve ever seen in a filter this 
big. Cakes can be blown dry in the 
filter, are then dropped into a discharge 
hopper simply by rapping the all-metal 
leaves with a rubber mallet. That’s all 
there is to it. 

The filter in the picture is opened, 
cleaned, and closed in less than ten 
minutes, by one man. It can be taken 


off-stream, drained, opened, cleaned, 
closed, filled, and precoated in less 


than 30 minutes. 


IDEAL FOR CORROSION 


RESISTANCE 


The simple fabricated shell can be 
constructed in stainless steel and special 
alloys for corrosion resistance, and can 
be readily and cheaply jacketed. Special 
construction, to match your needs, 
costs far less than usual for a filter of 


this size. 


COMPLETE FILTRATION SERVICE 
How can we help you? We’re equipped 


to test samples for filterability . . 
the filtration for you. . 


. pilot 
. design, build 


and install a filter or a complete system 


to fit your process. 


To get details quickly, just write us or mail the coupon today. 


De -MAEwING AMM METALS) INC.” 


DIVISION. 


Dept. CE-1053, East Moline, Illinois 
IN EUROPE: Niagara Filters Europe, 36 Leidsegracht, Amsterdam-C, Holland 
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» NIAGARA FILTERS Division, American Machine and Metals, Inc. 
~ Dept. CE-1053, East Moline, Illinois 


Please send information 


on Niagara Filters for ~ (product or operation) 


Name 

Title 

Company 

Address 

City __Lone State 
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_ LARGE DIAMETER PIPING 


HANDLES DE-IONIZED WATER 


Installation of large diameter SARAN RUBBER 
lined pipe, fittings and valves safely transports 
de-ionized water without contamination 


Saran rubber has served over three 
years ‘in this water-conditioning plant 
without a shutdown. De-ionized water 
for chemical! processing is transported 
and stored with complete safety in 
pipes and tanks lined with saran 
rubber. 

Illustrated is part of this important 
instailation showing 8”, 10” and 12” 
diameter saran rubber lined pipe, 





Seran Lined Pipe Company 
2415 Burdette Ave., Ferndale, Mich. 


Please send me a copy of your catalog 
on Saran Lined Pipe, Valves and Fittings. 


Nome, 


























fittings and valves used for the trans- 
pottation of large volumes of de- 
ionized water. This installation has 
proved to be so successful that a du- 
plicate water-conditioning plant, 
doubling the output of de-ionized 
water is currently under construction 
with saran rubber again specified as 
a lining for pipe and tanks. 


This same chemical water-condition- 
ing plant employs saran rubber lined 
tanks for the acid regeneration of ion 
exchange resins. Consult your nearest 
authorized saran rubber applicator 
fox your process lining problems or 
contact your local SARAN LINED PIPE 
COMPANY office for a list of appli- 
cators who service your plant. Offices 
in New York * Boston * Pittsburgh 
Tulsa * Philadelphia * Chicago 
Portland * Indianapolis * San 
Francisco * Houston * Denver * Los 
Angeles * Seattle * Cleveland 
Charleston, S. C. * Toronto * Montreal. 
SARAN ‘LINED Pipe Company, 2415 
Burdette Avenue, Ferndale, Mich. 


SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE, FERNDALE, MICHIGAN 








Pro anp Con, cont. . . 

I was most interested in the re 
ported melting points of cerium oxide 
and chromium oxide (4,710 and 
4,410 deg. F. respectively). In check- 
ing Perry's “Chemical Engineers 
Handbook,” 3rd edition, and also 
Lange’s “Handbook of Chemistry,” 
6th edition, I find the reported melt- 
ing points of these compounds quite 
different from those reported by Nor- 
ton in Chemical Engineering: 

Perry- Norton- 

Lange CE 
Chromium oxide 3,452 4,410 
Cerium oxide........ 3,542 4,710 

Perhaps your author has some evi- 
dence to substantiate his reported 
data. If so, I would appreciate know- 
ing about it since we have had to in- 
corporate the melting points of these 
two compounds in a recent study of 
process temperatures. 

Lester G. WEBER 
Process & Development Dept. 
Mallinckrodt Chemical Works 
St. Louis 7, Mo. 


® Observant Reader Weber brings up an 
interesting point. In general, the reported 
melting points of very refractory mate- 
rials (such as chromium and cerium oxides) 
vary widely with the investigator, the 
method of measurement and the purity of 
the material. Recent values are apt to be 
higher than older ones because purer ma- 
terials have become available. But in most 
cases it is still more accurate to speak of 


| melting “range” rather than “point.” 


Author C, L. Norton’s values are the 
same as those given in F. H. Norton’s 
book, “Refractories,” 3rd edition (1949). 
We feel that they are probably the most 


| accurate now available-—Eb. 


| Pro: Data on Stainless Steels 
| Sir: 


The series on stainless steels which 
you have been publishing in your Cor- 
rosion Forum department has been of 
definite value to me in my work. Do 
you have reprints of the entire series? 

From my own selfish viewpoint, I 
want to congratulate the American 
Iron & Steel Institute’s Committee of 
Stainless Steel Producers for making 
the data available in such practical and 
usable form . . . I’ve lost patience 
with those corrosion specialists who 
seem to think it’s beneath their dig- 
nity to publish anything except for 
another bunch of specialists. 

W. G. Evans, Jr. 

Production Supervisor 
Pocatello, Idaho 


> Yes, by demand from our readers, we 
have prepared reprints of the entire series 
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GUARANTEED 


put PROCTOR & SCHWARTZ 

can afford to use it... 

for every installation of 

PROCTOR DRYING EQUIPMENT is backed 
by a thorough analysis of the problem... 
Proctor engineers’ comprehensive 
knowledge of sound dryer design and their 
reputation for installing systems that 
»~erform to guaranteed specifications. 


Name a product that is being dried 
commercially and there is a 99% 
chance it is being done in a Proctor 
system. The background on which 
Proctor engineers draw when working 
on a drying problem covers a longer pe- 
riod of time (70 years)...and a wider 
range of products than can be found 
anywhere else in the world. 


Only an organization with the breadth 
and depth of dryer design experience 


possessed by Proctor engineers can 
make such a strong claim and make 
it stick. And there is no organization 
with this experience other than Proctor 
& Schwartz. 


When you have a drying problem—the 
easiest and safest approach is to call 
Proctor engineers early. The sooner you 
have them working with you—the 
sooner you ll have your solution and your 
guarantee that it is the right solution. 


The Worldi Girst Name In Industrial 


PROCTOR & SCHWARTZ © INC = 


Daying Equipment and Processing Machinery 


CONTINUOUS CONVEYOR SYSTEMS 
PRE-FORMING FEEDS « INFRA-RED FREEZE DRYING SYSTEMS « SPRAY DRYING e 


PHILADELPHIA 20, PA. 


TRAY DRYERS ee TRUCK DRYERS e 
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SCY ress 50ST come 


SOY BEAN PLANT 
SAVES °400 PER DAY 
Through DUST RECOVERY 


Because of the meal dust created in processing soy beans, this 
company* included Sly Dust Filters, as standard equipment 
five years ago, in its original layout. 

The Sly Filters collect 52 tons of soy bean meal daily, at a 
value of upwards of $400. Not only is the company highly pleased 
with these savings but also with the resulting cleanliness of 

its plant. Filter maintenance has been insignificant. 


in crushing, shredding, pulverizing, loading, packaging, 


'. Operations—in voriovs process industries—dust is created. If 


THE 


valuable, the dust can be reclaimed profitably. Even if the 
dust has no value its collection pays off in cleaner plants, better 
working conditions and reduced costs. 
Expertly designed and built, Sly Dust Filters offer many advan- 
tages in greater filtering capacity, easier bag replacement, 
automatic control, and other features which spell low cost operation. 


MAY WE TELL YOU MORE ABOUT SLY FOR YOUR PARTICULAR APPLICATION? 


*Name upon request. 








Ww. W. cLY MANUFACTURING CO. 


4771 TRAIN AVENUE © CLEVELAND 2, OHIO 
New York ¢ Chicago © Philadelphia © Syracuse © Detroff © Buffalo 
Cincinnati ¢ St. Lovis © Minneapolis ¢ Birmingham ® Los Angeles © Toronto 


’ 





| Technical Manager 





Pro anv Con, cont. . . 


of chart corrosion data prepared especially 
for Corrosion Forum iad published in 
CE over the past two years. For more in- 
formation, write Reprint Dept., Chemi- 
cal Engineering, 330 W. 42nd St., New 
York 36, N. Y. —Ep. 


Pro: Patent.Lawyer Fees 
Sir: 

In behalf of the American Patent 
Law Association, I'd like to express 
sincere appreciation that in the Junc 
article “How to Get a Patent” on p. 
290 under the department editorship 
of Richard VY. Reeves (You & Your 
Job) the approach was fair and realis- 
tically sympathetic. 

Particularly to be commended, I 
felt, was the manner with which the 
writer dealt with the cost and fee ques- 
tion. Many people who use the serv- 
ices of patent lawyers (and in fact 


| some patent lawyers too) regard fees 
| on a cost per item basis, like the way 


soap or breakfast cereals are bought 


and sold. 


Instead, as your article brings out 
so well, these services and many of the 
incidental costs depend on the time 
spent doing the job—and not on the 


| job itself so much or the lawyer's esti- 


mate of the job’s value to the client or 


_ of the client’s ability to pay. . . . 


FREEMAN CRAMPTON 
Committee on Public Relations 


| American Patent Law Association 
| Washington 4, D. C. 


> We're glad to pass along these views of 


| Reader Crampton, representing the Amer- 


ican Patent Law Association. This is an 


| organization of 1,400 patent lawyers across 
| the country.—Ep. 


Con: Power Reactors 


| Sir: 


In the May issue of your What’s 


| Happening department a footnote in 
| the story “Green Light—Almost—for 


Power Reactors” lists the team of Fos- 
ter Wheeler Corp. and Pioneer Elec- 
tric in Pennsylvania as one of the five 
industrial teams reporting to the AEC 
on the feasibility of power generation 
by atomic reactors. The correct name 
of the group affiliated with Foster 
Wheeler is Pioneer Service & Engi- 
neering Co. of Chicago, a zroup of 


|. public utility consultants. 


Rosert Goutp 


Nuclear Power Project 
Foster Wheeler Corp. 
New York, N. Y. 
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Here is a standard, two-roll, 6” x 13” laboratory 
mill, which you can have with four different drive 
arrangements. One of these should give you 
exactly the roll speed, or speeds, and friction ratio 
you need for your experimental work. 

Drive may be (1) by single AC motor with mill 


gearing to give constant roll speed and 1.4:1 
friction; (2) by single AC motor driving the rolls 
through vari-speed sheaves to give a back roll 
speed range of 18 to 34 RPM and 1.4:1 friction; 
(3) by two AC motors with vari-speed drives for 
friction ratios from even speed up to 2.1:1; (4) 
by two DC motors with variable voltage control 
for ratios from even speed up to 10:1 friction. 





Standard mills have self-contained automatic 
cascade lubrication, Swinging scraper, tilting 
guides and knee-operated safety trip. Optional 
features include chrome-plated rolls, extra hand 
scraper, air-operated scraper, ratchet roll adjust- 
ment, and batch-off roll. 

Send for further information about this versa- 
tile mill. Or, if you prefer, a Farrel-Birmingham 
engineer will be glad to discuss your laboratory 
equipment problems with you at any time. 


FARREL-BIRMINGHAM COMPANY, INC, 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, 
los Angeles, Houston FA-824 


- Stemming ngham 
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NEWS ABOUT “TEFLON 


How Valve Components of Du Pont “Teflon”* 
Are Giving Improved Performance at Less Cost 


Ever since Du Pont “Teflon” tetrafiuoroethylene 
resin was developed, it has found an ever-increasing 
use as a material for valve components — gaskets, 
packings, seats and discs, plug valve components and 
diaphragms. It provides a unique combination of 
properties which are of particular interest to manufac- 
turers and users of valves. Among these properties are: 


* 


eo CHEMICAL INERTNESS 


Du Pont ‘‘Tefion” is completely unaffected by 
acids, alkalis, aliphatics, aromatics, chlorinated 
hydrocarbons .. . all chemicals except molten 
alkali metals, and fluorine at elevated tempera- 
tures. 


e HEAT RESISTANCE 
Gives continuous service up to 500°F. 


eo LOW-TEMPERATURE TOUGHNESS 


Has been used satisfactorily at temperatures as 
low as—320°F. 


e@ LOW COEFFICIENT OF FRICTION 


Lets the valve operate more easily. Eliminates the 
need for lubrication. 


oe EROSION RESISTANCE 


Resists erosion by impinging fluids. 


Here are some examples that show how valve com- 
ponents of Du Pont “Teflon” give outstanding per- 
formance and long service life . . . decrease production 
downtime, provide important savings in labor and 
material. 


Chemical porcelain valve manufactured by the 
Lapp Insulator Co., Inc., Le Roy, N. Y. 


GASKETS AND PACKINGS 


Gaskets and packings of Du Pont “‘Tefion’”’ give outstand- 
ing performance—often last longer than the valve itself. 

Packings of ‘“Teflon”’ are now available in braided, bulk, 
impregnated, woven asbestos, extruded and molded forms, 
With such packings, gland nuts require only a minimum 
of tightening to achieve a tight seal. Less torque is required: 
to operate the valve. In some cases such packings have 
permitted the miniaturization of the packing gland. 

Gaskets of ““Teflon’’ are now available in many forms, 
which include solid, jacketed, spiral wound, and asbestos 
and glass types impregnated with ‘“Teflon.”” Many users 
have now standardized on packings and gaskets of 
Du Pont “‘Tefion.”’ 





CHEMICALS 
FERTILIZERS 
PETROLEUM 
SOAP 


CHLORINE 
FOODS 
PLASTICS 
SUGAR 





Valves with components of Du Pont “Teflon” are 
being used by manufacturers and processors of: 


DYES 
INSECTICIDES 
RUBBER 
TEXTILES 


EXPLOSIVES 

PAPER 
PHARMACEUTICALS 
PHOTOGRAPHIC FILM 
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Needle valve manufactured by 
Alloy Steel Products Co., Linden, N. J. 


SEATS AND DISCS 


‘The success of ‘“Teflon” in gaskets and packings led to its 
use as a seat and disc material. The use of ‘““Teflon’”’ has 
reduced the cost of manufacturing many types of valves 
by eliminating the need for lapping the disc into the seat, 


making valve parts interchangeable and simplifying 
design. Du Pont ‘“Teflon”’ gives better performance where 
hot and corrosive materials are handled. 


Saunders-Patent valve manufactured by 
Hills-McCanna Co., Chicago, IIL, 


VALVE DIAPHRAGMS 


The chemical inertness and thermal stability of Du Pont 
Teflon’ have recently led to its development and use as 
a valve diaphragm. This diaphragm is pure ““Teflon,” and 
has been designed for continuous operation at pressures of 
100psi and temperatures of 400°F. 


CHEMICAL ENGINEERING—October 1953 


Plug valve manufactured by 
The Duriron Co., Inc., Dayton, Ohio 


PLUG VALVE COMPONENTS 


Used in plug valve components, Du Pont “‘Tefion” is es- 
pecially valuable because of its low coefficient of friction 
and non-adhesive characteristic. These properties prevent 
the plug cock from sticking or freezing in the valve body. 
Before “Teflon” was developed, this problem was often 
overcome but required intricate design and costly fabrica- 
tion. With ‘“Tefion,”’ these plug valve components have 
simplified design and are produced inexpensively. In one 
case, a plug valve sleeve was developed, and in another, a 
plug cock washer was used. In both cases, Du Pont ‘“‘Tefion” 
gave excellent results. 


The Polychemicals Department of the Du Pont Com- 
pany supplies ‘“Teflon’”’ in the forms of molding powders 
and aqueous dispersions. These forms are converted into 
various valve components and molded articles by a number 
of manufacturers for use in chemical and allied equipment. 
For further information, write: E. I. du Pont de Nemours 
& Co. (Inc.), Polychemicals Department, Room 2510 
Du Pont Bidg., Wilmington 98, Delaware. 


*REG. U.S. PAT. OFF, 


RIG ys pat OFF. 
BETTER THINGS FOR BETTER LIVING 
eee THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT. 


PLASTICS « CHEMICALS 











... where corrosion is a problem 
..» where explosion might occur 


Wagner Type JP Cast Iron Frame Motors 


proof conduit box with machined fits. 


A standard type cast iron frame motor (for ap- 
plications where protection against explosion 
is not required is also available. Both types , 
are built in ratings from 2 to 250 hp, with 
either normal or high torque characteristics, 


Wagner type JP cast iron frame motors are 
built for use in chemical plants, oil fields, 
refineries, steel mills—for any application 
where corrosive and explosive conditions 
might prevail. 

These rugged motors are totally-enclosed in 
rust- and corrosion-resistant cast iron. They 
are fan-cooled by an externally mounted 
blower, made of non-sparking bronze, that 
forces air through ventilating passages in the 
frame. They feature completely protected lam- 
inations ... special varnish treated windings 
«+. arunning shaft seal... and an explosion- 


Wagner Bulletin MU-132 gives complete in- 
formation on these protected motors. A near- 
by Wagner engineer can help you select a 
Wagner Motor to meet your most exacting 
specifications. Consult the nearest of our 32 
branch offices, or write us. 


WAGNER ELECTRIC CORPORATION 
6407 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES IN 32 PRINCIPAL CITIES 
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what can you do 
with this amazing, 
new, natural colloid? 





@ JAGUAR produces high viscosity at 
low concentrations 


@® JAGUAR is cold water swelling 


@ JAGUAR develops its properties 
over a wide pH range 


@ JAGUAR has excellent thickening, 
film forming and stabilizing properties 


@ JAGUAR is a natural vegetable pure 
f ood colloid GUAR GUM * Trademark 


- ‘ JA DEPT. E-10 - 
® JAGUAR is economical to use Stein, Hall & Co., Inc., 285 Madison Avenue, New York 17, N.Y. ; 


Please send me at once your descriptive booklet together with a free sample i 
of STEIN HALL’S JA om understand that no obligation is incurred. 


@ JAGUAR is available in commercial 
quantities 


Name 
Title 











We invite your inquiry regarding this amazing, new Company 
product, developed and produced by Stein Hall. For per ans 
technical data, and sample, write us on your company ages 
letterhead or fill in this coupon. City Zone......state 
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AMA Out of the Great | 


NOW- 


With the advanced Diamond “‘Z”’ Grid, Gould makes 
another contribution to storage battery perfection! 
Here is the most recent achievement of the famous 
Gould Laboratory . . . one more example of Gould 
progress through continuous battery research. 

New research developments make it possible to 
combine the design advantages of the original Dia- 
mond grid and the “Z” grid. The Diamond “Z” 
gives you the structural design of diamond bracing 
and overall mechanical strength, and still retains the 
uniform density of grid members so well achieved in 
the “Z” design. 

This advance could only come from Gould . . . 
for only Gould has the experience with both the Dia- 
mond grid and the “Z” grid. The Diamond “Z” grid 
is another step forward in Gould’s research program 
to give you extra battery performance, longer battery 
life. When you buy, buy Gould! 


Write for the new Catalog featuring this 


Comes the NEW } 


HERE’S WHAT YOU GET: 


A grid built to the demands of users with 
top performance and long life. 


A grid that has been tested under rugged 
operating conditions . . . tough day in and 
day out service. 


. A grid built to meet tomorrow's needs but 


available today . . . years ahead of 
requirements. 


A grid that cannot “grow” under the tough- 
est kind of treatment . . . with that extra 
measure of strength for every application. 


A grid that is built with diamond bridge-like 
construction ... with extra strong members to 
withstand abuse. 


A grid that delivers the rugged service that 
future demands will require . . . demon- 
strated in every conceivable test for long, 
dependable operation. 


TODAY THE 


emazing grid thot delivers more for your money. 





GOULD . 


sible larger, GOULD-NATIONAL 
longer-life grid 


Visit vs ef the National Industrial Packaging ond Motertals 
fandiing Exposition, Boston, October 20 to 22, Booth 317, 








Gould Laboratories 


i \ AAR 
‘ Rae: 
y : 


. «GOULD RESEARCH LABORAT 
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sees ae Oe | —_——— 
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INDUSTRIAL BATTERIES 


BATTERIES, INC., Trenton 7, New Jersey 


Always Use Gould-National Automobile and Truck Batteries 














Aa?’ Tips on Better Pumping 
a 


e Pump selection has be- 
come a job for specialists. The iricreasing variety 
of-liquids being handled has broadened the typ2s 
of pumps to the point that today the engineer 
can name his liquid characteristics, pressure, Net 
Positive Suction Head and other details, and re- 
ceive the exact pump made for the job. And that, 
from the standpoint of maintenance and operating 
cost, is the cheapest pump. Shown are two of thc 
complete range of “Buffalo” Chemical Pumps 
ready to hahdle your special jobs. 





IN MOST MACHINEABLE AL- 
LOYS—these “Buffalo” Single Suc- 
tion Full Ball Bearing Pumps may 
be had in iron, bronze, stainless steel, 
Hastelloy “B” and “C”, nickel in 
sizes 5 to 900 gpm for heads up to 
160’. Readily accessible stuffing box 
and impeller. A sturdy, precision- 
built pump. 


RUBBER-LINED 

Here is a “Buffalo” Pump to handle 
chlorinated solutions, concentrated hy- 
drochloric, solutions containing abra- 
sive solids, many of chemistry’s most 
corrosive liquids. WRITE TODAY for 
Bulletin 982 and see the full lineup of 
“Buffalo” Pumps serving today’s highly 
specialized chemical requirements with- 
out worrisome repairs and replacements. 


ad 


BUFFAL PS, INC. 
501 BROADWAY * BUFFALO, N. Y. 


Subsidiary of Buffalo Forge Company 
ned ities. Led, Kitchener; Ont. Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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New simplicity in process cooling! 


( ot, Ce SEE PIES EN ae 


. Sse, 


Fer larger jobs, choose CenTra- 
Vac—this hermetic centrifugal 
refrigeration unit provides 45 
to 200 tons of refrigeration. Self- 
contained, completely automat- 
ic. Only one major moving part. 


TRANE Reciprocating Compressor 
assures long life, quiet operation, 
simplified installation and main- 
tenance on any process or com- 
fort air conditioning system. 
Capacities from 3 to 50 tons. 


Yours now from 


a single packaged 
unit—the new 
TRANE Cold- 


Generator 


New TRANE Cold-Generator... 
factory assembled, tested .”. . ready to idftalll 


Now you can have chilled water from a 
single package at a temperature exactly 
suited to electroplating, metal quenching, 
die cooling, rubber mixing . . . almost any 
industrial process. 

The new TRANE Cold-Generator com- 
bines the TRANE Reciprocating Compres- 
sor with matched components into a single 
compact unit .. . factory engineered, fac- 
tory assembled, factory tested. Factory 
guaranteed! So simple to install that your 
regular crew can do the job quickly, easily. 
No refrigeration work required—it’s done 
for you at the factory! 

Five sizes for loads from 10 tons up. 
Only simple electrical and plumbing con- 
nections needed. 


New TRANE Cold-Generator 


brings you process cooling in a package! 


The Trane Company, La Crosse, Wis. 


MANUFACTURING ENGINEER 


e East. Mfg. Div., Scranton, Penn, « 





Trane Co. of Canada, Ltd., Toronto «© 87 U.S. and 14 Canadian Offices 


S$ OF HEATING, VENTILATING AND AIR CONDITIONING EQUIPMENT 
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CLOSURES 


*The ““Tri-Sure” Trademark isa mark 
of reliability backed by over 30 years 
serving industry. It tells your cus- 
tomers that genuine Tri-Sure Flanges 
(inserted with genuine Tri-Sure dies), 
Plugs and Seals have been used. 


STANDARD VACUUM 


uses 7ri-Sure Closures 
for world-wide protection 


* 


® Aden 

® Australia 

® Burma 

® Ceylon 

® East Africa 
® Ethiopia 

® Guam 

® Hong Kong 
® India 

® Indo-China 
® Indonesia 

® Japan 

® Malaya 

® New Zealand 
® Pakistan 

® Philippines 
® South Africa 
® Taiwan 

® Thailand 


TANDARD VACUUM drums are a familiar sight in Australia . ... 
Malaya . . . South Africa . . . and many ports in the ' 
furthest reaches of the world. 
And just as well-known—and welcome—are the Tri-Sure* 
Closures that guard those drums—giving proof that the fine products 
inside have travelled thousands of miles with their quality unimpaired. 
Standard Vacuum Oil Company, like many other 
world-renowned shippers, has demonstrated that long shipments 
can be safe shipments when drums are protected from 
leakage, seepage, and tampering by the Tri-Sure 
Flange, Plug and Seal. 
Whether you ship to another city or another continent 
this exclusive Tri-Sure assembly will give your drums the 
protection that pays. Make all of your shipments secure, by 
specifying ““Tri-Sure Closures’’ on all drum orders. 


AMERICAN FLANGE & MANUFACTURING CO. INC. 
30 ROCKEFELLER PLAZA, NEW YORK 20, N, Y. 


Tri-Sure Products Limited, $t. Catharines, Ontario, Canade 
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Another reason why 


Chase 


\ . Antimonial Admiralty” Tubes last longer! 


(a patented alloy) 


Yes, you can count on Chase Antimonial 
Admiralty Heat Exchanger Tubes to give 
you many years of satisfactory service. 


Chase Heat Exchanger Tubes are rigidly 
controlled for quality during manufacture, 
and various tests are applied when the tube 
is finished. The flattening test mentioned 
below is a good example. Wall thickness, 
diameter, surface finish, concentricity and 
accuracy of length are carefully determined. 


So, for Heat Exchanger tubes that last and 
last, remember: insist on Chase Antimonial 
Admiralty! 


*U.S. Pat. No. 2,061,921 


PUTTING THE SQUEEZE ON IMPERFECTIONS... 


This Chase technician is performing a “flattening test” 
which is an indication of soundness and freedom from hid- 
den defects: You are assured that tubes passing this test 
will satisfactorily withstand bending-or end flaring. 


ee The Nation’s Headquarters for Brass & Copper 
aSe Pp Aibany Kanses City, Mo. New Yok San Francizea 
| i ° Atinta Los Angeles. ——Philadeighia—Seatte 


Baltimore 

Boston 
. Chicago Newark Rochester t (T sales 
WATERBURY 20, CONNECTICUT ¢ SUBSIDIARY OF KENNECOTT COPPER CORPORATION Cineinmat Naw Orisans St. Louis office ealy | 
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Easy as Rolling off a Log... 


There are ways of increasing efficiency without 
building a new plant. 

Take the LIXATE Process for making brine 
automatically, for instance. 

A simple installation cuts handling and labor 
costs, delivers pure, constant, 100%-saturated 
brine to any point in your plant at the twist of a 


wrist. You use economical rock salt—and gravity THE INTERNATIONAL 


does all the work — automatically, instantly. 


The LIXATE Process is adaptable to your SALT COM PANY, INC. 


particular requirements. Write, and our INDUSTRIAL DIVISION, Scranton, Pa. 
representative will show you how. 
SALES OFFICES 


No cost, no obligation. Atlanta,Ga. * Chicago, Ill. * New Orleans, La. 

Boston, Mass. * St. Louis,Mo. « Newszrk,N. J. 

Buffalo, N.Y. * New York,N.Y. © Cincinnati, O. 

Cleveland, O. ¢ Philadelphia, Pe. * Pittsburgh, Pa. 
Richmond, Va. 


ENGINEERING OFFICES 
Atlanta,Ga. «  Chicago,Ill. + Buffalo. N. Y. 
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JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK «¢ 
PITTSBURGH © BUFFALO © CHICAGO © MILWAUKEE © ST. LOUIS e LOS ANGELES ¢ SAN FRANCISCO e 


182 


Call Ryerson... 


for Stainless Pipe 


and Tubing. ..every other stainless product 


Just a single call to your nearby Ryerson 
plant brings everything you need in stainless 
pipe and tubing—any type, size or quantity 
for the most exacting requirements of heat 
and corrosion resistance. 

That’s because Ryerson stocks are not 
only large, but varied to meet your special 
applications. (See list at right.) What’s more 
you can have your steel accurately cut to 
specification and you can always be sure of 
quick delivery from Ryerson. 

You can be sure of quality, too. All stain- 
less pipe and tubing from Ryerson meets 
appropriate ASTM specifications. All is pres- 
sure tested and rigidly checked for ductility 
to insure best forming characteristics. 

You can also get quick delivery on stain- 
less screwed and welding pipe fittings, 
Quikupl fittings for time-saving assembly and 


globe and gate valves. So for complete stain- 
less service, including the help of our stainless 
specialists, call your nearby Ryerson plant. 





STAINLESS PIPE AND TUBING IN STOCK 


Note that our stocks include Schedule 5 and 10 light 

wall pipe which you can use in place of standard 

pipe for many applications. With light wall you 

reduce weight 17 to 65% — with proportionate sav- 

ings in cost. Yet capacities are increased. 

TP304 Pipe Schedule 5—Light Wall—Welded 

Schedule 10—Light Wall—Welded 

Schedule 40—Standard Weight—Seamless & 

Welded 

Schedule 80—Extra Heavy Weight —Seamless 

Schedule 5—Light Wall—Welded 

Schedule 19—Light Wall —Welded 

Schedule 40—Standard Weight—Seamless & 
Welded \ 

Schedule 80—Extra Heavy—Seamless 

TP304 Tubing. . Seamless & Welded 

TP316 Tubing.. Seamless & Welded 

Othe: Stainless Products in Stock: 

Rounds, Flats, Squares, Hexagons, Angles 


TP316 Pipe 











RYERSON STEEL 


BOSTON « 


PHILADELPHIA ¢ CINCINNATI e CLEVELAND 


DETROIT 


SPOKANE e SEATTLE 
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Tubes? 


Here’s what they’ll de fer you... 


Increase Mixing Efficiency 
> Define the flow remma At a continuous mixing vessel, thereby prevent 
“short-circuiting.” 
> Force flow past heat transfer surfaces, thus improving the over-all 
heat transfer coefficient. 
> Recirculate reactive gases in a gas-liquid reactor to give a more 
complete reaction. 
> Increase the effective scope of the mixing element, thereby mini- 

areas of inadequate turbulence. 

> Accentuate the direct mechanical shearing action of the mixing 
element upon the mix. 
> Amplify mixing action by effectively increasing the ratio of mixer 
diameter to container diameter. 

Decrease Design Problems 
® Reduce the required shaft diameter and length, while ensuring 
complete turnover of the batch. 
> Curtail or eliminate the use of submerged or internal guide bearing 
assemblies. 


A. P. WEBER 


Dz TUBES are flow directing devices used with mixing vessel is determined by the mechanical design 
liquid mixers to develop a desired flow pattern and performance characteristics of the mixer with 
in the mixture. They either amplify the existing which it is used, the shape of the vessel, and the 
action of the agitator or provide an action which the _ specific task at hand. 
mixer alone cannot produce. They are used primarily Major applications of draft tubes are: 
with light or moderately viscous fluids. 1. Continuous type -nixing: vessels. 
The size and the location of a draft tube in a 2. Mixing plus heat transfer. 
De ote . Gas-liquid mixing. 
“A, P. Weser is presently Technical Director for . Heterogeneous mixing systems. 
International Engineering, Inc. where his responsi- . Mixing with attrition. 
bilities involve the research, development, design . Crutching. 
and fabrication of mixing machinery and related . Overcoming design limitations. 
process equipment. He is also Adjunct Associate The design and placement of the draft tube will 
Professor of Chemical Engineering at N. Y. U. vary with the use to which it is put. 
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1 DRAFT TUBES prevent short-circuiting of liquid from 
inlet to outlet in a continuous mixing vessel. 


Continuous Type Mixing Vessels 

It has been demonstrated’ that when mixing is carried 
out in a continuous process there is always the problem 
of short-circuiting of the material from the inlet to the 
outlet of the mixing vessel. In order to analyse this prob- 
lem it is necessary to know how long each discrete portion 
of the effluent remains in the vessel. 

The draft tube in Fig. 1, by defining the average course 
which a particle in the incoming stream will travel from 
inlet to outlet nozzle, restricts the time of stay of an 
incoming particle to some approximately predictable limit. 
This makes possible an evaluation, from probability con- 
siderations, of the “‘time-composition” of the effluent from 
one or a series of continuous mixing vessels. 

The draft tube also serves to restrict the path of the 
incoming stream, so that the new feed is subjected to the 
intensive mixing action which exists in the immediate 
neighborhood of the mixing element. Ports in the draft 
tube allow recirculation of a portion of the mix. 


Mixing Plus Heat Transfer 

Use of coils, jackets, electrical resistance elements or the 
application of direct firing to any portion of a liquid mix- 
ing vessel for heating or cooling the mix implies the 
transfer of heat by convection. This involves a blending 
of the warmer and cooler portions. The effectiveness of 
this blending affects the over-all heat transfer coefficient, 
and determines the heating or cooling rate. 

The formation of the coil bank and its location with 
respect to the mixing unit appreciably affects the rate of 
heating or cooling.’ If only localized blending action is 
provided, the estimation of the mixer-side film coefficient 
may be more accurately handled by the methods for nat- 
ural convection than for forced convection.’ In other 
words, in mixing vessels where the formation of the coil 
tends to produce stagnation, the convection of heat must 
be effected principally by such internal flow in the liquid 
as results from local variations in the physical properties 
of the fluid. In this case, heat transfer is minimized, 
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9 FORCED CONVECTION past heat transfer surfaces 
improves the over-all coefficient of heat transfer. 


The mixer and draft tube assembly prevents stagnation 
of liquid flow in the region of the heat transfer surface 
and provides for continuous renewal of the mixing-side 
film. This is accomplished by confining the drift of the 
liquid to the locale immediately surrounding the draft 
tube, as shown in Fig. 2. 

Where the function of the draft tube is to improve 
heat transfer in this manner, the ratio of the draft tube 
diameter to the vessel diameter should be consistent with 
the proper operation of the mixing unit. 

There is a danger inherent in the use of draft tubes to 
improve heat transfer. Gas from above the liquid level 
may be entrained by the vortical action developed at the 
top of the draft tube. This reduces the mixing-side 
coefficient by disrupting the liquid film. 

There are several ways to avoid this: 

1, Develop an upward thrust in the draft tube as shown 
in Figs. 2 and 9. In Fig. 2, shrouding induces upward flow. 

2. Employ a draft tube of the type shown in Fig. 6, if 
a downward drift through the draft tube is essential. The 
closed top tube with recirculation ports curtails vortical 
action. 

3. Operate the vessel filled to capacity as in Fig. 1. 

4. Operate the vessel under a vacuum. 


Gas-Liquid Mixing 

In certain instances, however, the function of the draft- 
tube-and-propeller, or -turbine, assembly is to induce the 
recirculation of gases lying above the liquid level in a 
reactor vessel. This ability to effect gas recirculation is 
most important in gas-liquid reactions where complete 
absorption of the reactive gas will not take place in the 
initial dispersion, 

Specific draft tube designs for maintaining the gas path 
vary. However, in every instance the method involves 
accentuating the vortical action of the impeller. 

For this purpose, a concentric draft tube assembly, as 
in Fig. 3, may be used to advantage. The outer draft 
tube prevents short-circuiting of the mixer discharge by 
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3 GAS-LIQUID MIXING is more complete when con- 
centric draft tubes are used to recirculate gases. 


forcing it to rise to at least the height of the tube before 
returning to the turbine. The inner draft tube sharply 
defines the recirculated gas path. 

An assembly of this type, when combined with a suit- 
able rotor speed, will result in a vortical flow, with the 
formation of a definite gas path and a specific rate of 
gas recirculatiop. 

Fig. 4 is an idealized diagrammatic representation of the 
situation shown. in Fig. 3. The shape of the vortex, the 
trace of a paraboloid of revolution, is indicated, by the 
dotted line. 

Using the top of the rotor hub as the datum level, the 
volume of liquid contained above the datum level is the 
same whether there is agitation or not. Thus, 


ar D*h/4 = rD°Z/8 (1) 
and from Fig. 4 it is evident that 
Z=h+h’ (2) 


Nomenclature 


Cross-sectional area of grating, sq. ft. 

Orifice coefficient, dimensionless. 

Diameter of propeller, ft. 

Internal diameter of vessel, ft. 

Hydraulic efficiency of propeller, dimensionless. 

Gravitational constant, 32.2 ft./sec.? 

Normal height of liquid above datum level, ft. 

hi “Swirl height” or difference between maximuin and normal 
liquid height, ft. 

H Head developed, ft. 

N Anguler velocity of propeller, rev./sec. 

p Pressure, psia. 

P Propeller pitch, ft. 

Q Pumping capacity of propeller, cu. ft./sec. 

Q’ Flow rate through grating, cu. ft./sec. 

S Cross-sectional area of theoretical gas path, sq. in. 

T Temperature, deg. R. 

v, Peripheral speed at impeller blade tips, ft./sec. 

Vv, Peripheral speed at impeller hub. ft./sec. 

V Linear velocity of the liquid, ft. /sec. 

W Weight rate of gas inclusion, !b./sec. 

Z Maximum height of swirl above datum level, ft. 

@ Open area of grating, percent. 


Te BOA o> 
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4. CAPACITY of a draft tube assembly to suck in gases is a 
function of the liquid height above the rotor hub. 





Solving for Z in Eq. (1) and substituting in (2): 
h=h’ (3) 
The swirl height h’ is a function of the head developed 
by the rotor.‘ The developed head may be determined by 
considering the turbine type impeller to be a caseless 
centrifugal pump. Then, 
H = (n° — m*)/2g (4) 
For theoretical rigor, H must be equal to or greater 
than h’, thus defining the relationship existing between 
the normal liquid height and the turbine rotational velocity 
and size: 
h = (0° — v:*)/2) (5) 
For propeller-and-draft-tube assemblies, this relationship 
may be given in terms of the angular velocity and pitch 
of the propeller: 
h = N?P2/2g (6) 
The capacity of a properly designed mixer-draft-tube _ 
assembly, in terms of its ability to suck air into an agitated 
liquid, may be approximated by the expression: 
W = 1.18 (ph/T)°4 (7) 


Heterogeneous Mixing Systems 

The time and work required to attain a desired level of 
dispersion in a heterogeneous mixing system are influenced 
by two factors: 

1. The specific directionalizing of flow which is induced. 

2. The amount of direct mechanical action exerted. 

The first requirement may be easily fulfilled by use of a 
draft tube to “beam” the flow. 

As for the second requirement, the positive drift pro- 
vided by the draft tube promotes vertical turnover and 
the recirculation through the mixing element counteracts 
stratification. 

It follows, that for heterogeneous mixing problems draft 
tubes may be successfully employed to prevent such con- 
ditions as: 

© Solids floating on the liquid phase. 

© Solids settling out of suspension. 






































Settied solid 
or loyered liquid 


ered li are quickly dis- 


5 SETTLED SOLIDS or 
flow from the draft tube. 


persed by the directionali 


© Gases escaping prematurely from gas-liquid reactions. 

© Liquids settling out in layers. 

A typical propeller-and-draft-tube assembly to drive a 
settled solid or layered liquid into suspension is depicted 
in Fig. 5. 


Mixing With Attrition 

When used in conjunction with propeller type agitators, 
draft tubes can be designed to include a perforated grating 
plate as shown in Fig. 6. This grating plate functions in 
a stator-to-rotor relationship with the propeller, and exerts 
a classifying action on the material passing through. 

Passage of suspended particles is prevented until the 
rotor-to-stator action reduces them in any single dimension 
to the size of the grating plate perforations. Agitator 
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sé BAFFLES positioned in the draft tube accentuate the 
direct mechanical action of low-speed mixing elements. 
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6 DIRECT MECHANICAL ACTION can be increased by 
the addition of a grating plate to the draft tube. 


assemblies of this type are useful in solid-liquid dissolving 
operations. 

In the design of these assemblies, the propeller is con- 
sidered as a caseless screw pump. Then the “pumping 
capacity” is: 

Q = rP#PNE/4 . (8) 

Rate of flow through the grating is determined by the 
velocity head imparted to the stream by the propeller, 
the percentage open area of the grating and the size and 
shape of the grating openings. These factors determine 
not only the available discharge area, but the value of the 
orifice coefficient as well. Thus, where the linear velocity 
of the stream is V, 

V=NP (9) 
and the velocity head imparted to the stream will be: 
H = V*/2g = N*P?/2g (10) 

The liquid flow rate passing through the grating is: 

Q’ = (CA6/100) (2gH)** 
Substituting Eq. (10) in (11) and simplifying: 
Q’ = (CA0/100) (NP) (12) 
Since O’ must at least equal O, Eq. (8) may be placed 
equal to Eq. (12) and rearranged to give 
A6/100 = r@’E/4C (13) 

Over the normal range of propeller speeds, properly 
designed propellers may be said to have an average hydrau- 
lic efficiency of about 60 percent.’ The orifice coefficient 
will, of course be determined primarily by the size, shape 
and arrangement of the grating perforations. Ideally, the 
value of E/C will approach E as a limit, hence, when 
E/C is taken as 0.60, Eg. (13) becomes 

Aé = 47d? (14) 

For efficient operation, the diameter of the draft tube 
should involve as close a blade-to-tube-wall clearance as 
is consistent with practical mechanical design. 

The size of the grating perforations will be determined 
by the degree of particle reduction desired. It is apparent 


(11) 
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8 HELIX-IN-DRAFT-TUBE assemblies are effective for 
crutching pasty or fibrous materials. 





that since the orifice coefficient is a maximum when the 
grating perforations are large, this apparatus is particularly 
adapted to mixing operations involving coarse dispersions. 

The function of the draft tube in such a combination 
is to restrict flow to the immediate scope of the stator-to- 
rotor action provided by the grating and propeller. This 
assures an equivalent amount of direct mechanical action 
on every portion of the mixture. 

Draft tubes can be used not only with propeller-grating 
combinations, but also with low-speed paddle and baffle 
combinations as in Fig. 7, Either propellers or turbines 
may be used to discharge the tube and recirculate the 
mixture in these arrangements where the low-speed mixing 
elements “push” rathey than “pump” the material. 


Crutching 


Not to be ignored in any discussion of draft tubes, is 
the application of a helix in a draft tube assembly which 
is used for crutching pasty or fibreus materials. 

Fig. 8 shows a continuous helix or screw in close running 
clearance with a draft tube. The usual course of the mate- 
rial is as indicated. 

This type of mixer finds wide application in soap proc- 
essing plants, inasmuch as its conveying action is ideally 
adapted to pastes of soap consistency. With relatively 
thin mixtures, slippage at the periphery and feed point of 
the helix make this device too inefficient for effective use. 

Unlike the applications previously cited, which are still 
operable but less efficient with the draft tube removed, 
the helical crutcher is utterly ineffective when shorn of the 
‘ draft tube. A high rate of circulation and a vigorous mix- 
ing result when the helix rotates at high speed. 


Overcoming Design Limitations 
Limitations on the mechanical design of mixer assem- 
blies are numerous. The agitator shafting, stuffing box 
and shaft bearings and guides are the troublespots. 
A long cantilever or free-end shaft suspension for the 
mixing element, and the use of internal or submerged 
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9 MECHANICAL DESIGN PROBLEMS may be solved 
by using a draft tube to amplify the action of the mixer. 


guide bearings are to be aveided. Principal shortcoming 
of a long cantilever mixer shaft is that the diameter re- 
quired to resist the bending moment, or both the torsion 
and bending moments, becomes excessively large. This is 
objectionable, because large diameter shafting is expensive, 
particularly if made of a corrosion resistant metal, and the 
higher shaft surface speeds make maintenance of bearing 
lubrication and stuffing box tightness more difficult. 

Internal or submerged guide bearings are sometimes 
used to overcome the problem of long shafts. However, 
in most cases they are apt to prove troublesome, roy they 
should be avoided where: 

e Solids, finely divided, are put into suspension. 

e Liquids present have poor hubricating properties. 

© Corrosives are included in the mix. 

e Batch is mixed at extraordinarily high temperatures. 

Draft tubes may be effectively used to overcome these 
limitations. Used properly, they can reduce the required 
shafting diameter and length, and curtail or eliminate 
submerged or internal guide bearings. This is done by 
furnishing, via a short mixer shaft and a draft tube, an 
accentuated transmission or “beaming” of the mixer’s 
action, and a directionalized flow which ensures complete 
batch turnover. 

The rate of turnover of the mix will be conditioned by 
the type, speed and size of mixing element used, and by 
the physical properties of the fluid.’ Fig. 9 depicts a bot- 
tom drive propeller-and-draft-tube assembly employed to 
overcome the shortcomings of a shallow mixer submer- 
sion in a deep tank, the result of mechanical design limita- 
tions on the projected mixer shaft length. 
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SEMICONTINUOUS . .. 


BATCH ... 


How Inventory Costs Affect 


How do storage and interest charges on materials in inventory influence the 


In any process operation there may be several kinds of 
inventory. Among these are raw materials inventory, in- 
process or partially finished materials, finished product 
inventory, nonconsumable materials such as solvents, cata- 
lysts, etc., which normally are not used up (except for 
losses) during the process, and others. 

Such materials are part of the working capital of a 
going venture and represent capital investment on which 
interest must be charged or on which earnings are based. 
The relative magnitude of such interest charges will vary 
with the values of the respective materials and with the 
interest (or earnings) rate involved. Purpose of this article 
is to illustrate the influence of inventory in certain engi- 
neering economic balance studies. 

In economic analysis of process operations we are con- 
cerned with the determination of equipment design or 
operating conditions which will lead to minimum cost 
per unit of product or maximum profit. An economic 
balance applies whenever certain costs increase and others 
decrease relative to a common variable. At the optimum 
value of the common variable a minimum cost is obtained. 

In an economic study of a production operation, we 
must consider the inventory of raw material required to 
insure that feed is always available. We balance the cost 
of the capital (that is, the interest on it) invested in raw 
material: inventory’ against the cost of shutdown of the 
plant and the cost of lost production. Similarly, we keep 
in storage an excess of finished product over current de- 
mands and balance the interest charges on the value of 
the finished product plus other storage costs against the 








Hersert Scuweyer, professor of chemical engineering 
at University of Florida, Gainesville, contributed to these 
pages in Jan, 1952 with an article on capital ratios and 
was the Plant Notebook winner in June ‘1952 with a set 
of compound interest charts. 
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possible unrealized profit on lost sales because of insufh- 
cient production to meet demand. 

These two types of inventory in a going plant are 
amenable to economic analysis to determine theif opti- 
mum size. The third major type, the in-process and non- 
consumable inventory, is usually a fixed quantity and 
depends upon the design and capacity of the plant. In 
design of new plants, however, it can be selected by an 
economic balance. 

Thus we have three places to apply economic analysis 
to inventories. By reducing in-process inventory we can 
obtain savings directly, provided the cost of any changes 
required to obtain those savings is less than the interest 
on the portion of the inventory we eliminated. By study- 
ing the size of our product inventory and comparing the 
interest charges on it plus storage charges against the cost 
of setting up and operating to produce a supply, we can 
determine the economic amount to produce at one time. 

Finally, we can base the purchase of feed materials on 
economic analyses, where interest and storage charges are 
compared with the reordering cost for each lot of raw 
material and savings through quantity discounts. 

In the following analyses we shall consider all processes 
as semicontinuous or batch. A semicontinuous process is 
one in which, when operating, product is continuously 
withdrawn to inventory, such as distillation column opera- 
tion. The column may be shut down periodically, or 
the feed-stock may be changed periodically. A batch 
process is one in which the priduct is withdrawn inter- 
mittently, with zero production during the time between 
withdrawals. 

In a semicontinuous process where one or more prod- 
ucts is made in a series of lots we must determine the 
average inventory in order to obtain a basis for computing 
the costs. The problem is complicated by whether or not 
we are Considering a new plant or an existing plant, since 
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NONREPETITIVE . . . 





Your Process Economics 


the fixed costs per unit of production may be different 
for the two cases. In an existing plant with a fixed annual 
production the fixed costs are constant and may be 
omitted from the analysis. 

The average inventory will be different if the process 
is semicontinuous or batch and also if the cycle of opera- 
tions is repetitive or nonrepetitive. In a repetitive process 
the same cycle of operations is repeated, whereas in a 
nonrepetitive cycle the number of hours in production or 
off production may vary from cycle to cycle. 


SEMICONTINUOUS OPERATIONS 


. - » in which the product is turned out con- 
tinuously during the production campaign. 


In general, we may take one year as a basis for study 
(although we could use any other unit of time) and 
compute the average inventory as follows, based on Fig. 1. 

Time ad represents one year, and ae represents the 
inventory build-up, or the excess of production rate over 
sales or withdrawal rate. The latter is indicated by the 
slope of ec. The time on production is ab. When the 
inventory reaches e the equipment is shut down until 
c is reached, after which the cycle is repeated to give two 
lots or cycles per year. 

Instead, one lot a year may be made during time ac, 
reaching an inventory of f. Conversely, a greater number 
of lots could be made, as would be indicated. by smaller 
triangles within sec. 

If the average inventory I,, is defined as the area under 
the curves divided by the elapsed time, then: 


ta 
In = I dt/(ta — ta) (1) 
te 


Kor repetitive situations the total area under the tri- 
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optimum length of run? Here’s a fundamental approach to this knotty problem. 





COMBINED ... 


By H. E. SCHWEYER 





angles is always IAt/2, and if (ts — t.) equals one year, 
I,, is always I/2, where I is the maximum inventory. 

Where the production rate is O units per day and the 
withdrawal rate is W units per day, and we can evaluate 
the change-over costs per lot, we can determine the 
economic lot size for a given operation where all costs 
not pertinent to the study are neglected. 

Suppose N is the number of lots per year, C, is the 
change-over cost in dollars to start each new cycle, ware- 
house and annual storage costs are C, dollars per unit 
of maximum inventory, Q, is the required total annual 
production, interest rate is i for a product having a unit 
value P and total cost for a given yearly production is 
C, with annual fixed charges of Cy. Storage charges are 
based on the maximum I, equal to (Q-W)6, where 4 is 
days in production per lot, but interest is charged on the 
average inventory (O-W)6/2. 


NOMENCLATURE 


C, = Change-over cost, $/cycle 

Cr = Annual fixed charges, $/yr. 

Cy = Total annual cost, $/yr. 

Cy = Cost of storage space, $/unit/yr. 

I = Inventory, any units of 7 

I, = Average inventory, any units of quantity i 

I, = Average in-process inventory, any units of quantity 

i = Interest rate, fraction/yr. 

N = Number of lots/yr. 

P = Value of a unit of production on which interest charge is 
based; does not include change-over costs 

P’ = Value of in-process inventory, $/unit 

Q = Production rate, units/day 

Qa = Total production, units/yr. 

On = Size of | batch, any units of quantity 

S = Number of units/lot 

T = Throughput, units/day 

t = Time, any appropriate units 

V «= Size of process equipment _in terms of the instantaneous 
in-process inventory 

W = Withdrawal rate, units/da: 

6 = Time in production/lot or batch, various units 

6 = Time in production, days/yr. 













Summing up the various cost items, 

Cr = Cr + NC, + @0(Q-—W) (iP/2 + Ce) (2) 
and since NO must equal O,, the variable @ may be 
replaced by Q,/NQ: 

Cr = Cp + NC, +Qa(1—- W/Q)GP/2+Cs)/N (8) 

Differentiating with respect to N: 
dCr/dN = dCp/dN + C, ~ Qa (1 — W/Q) (i P/2 + Cu)/ N* (A) 
By equating to zero, we get: 
Nop. (Qa (1 — W/Q) G@P/2 + Co)/(C. + aCr/dN)P* (5)* 
If the relationship between C, and N is known we may 
include it in Eq. (4). When the problem deals with 
equipment the fixed costs are constant regardless 
of the number of lots, and dC,/dN is zero. Where the 


storage facilities are used for two or more products only a 
proportionate part should be charged to one product. 


EXAMPLE I 


A lubricating oil distillation column is running 2,000 
bbl. per day to meet a market demand of 400 bbl. per 
calendar day (365 days per year). It costs $500 to start 
up the unit, and the product is valued at $5 per bbl., with 
the company earning 15 percent on its money (the interest 
rate employed by the company for economic analyses). It 
costs $0.25 per bbl.-yr. for storage. What is the optimum 
number of lots per year to run this product and what is 
the optimum number of days to operate per lot if all 
other costs may be neglected? 

Solution—We may solve Eq. (5) on the following basis: 
QO, = 365 x 400 = 1.46 x 10° bbl. per year, W/Q = 
(400/2,000) = 0.20; i = 0.15; P = $5; C, = $0.25: 
C, = $500 and dC, may be neglected. The optimum 
number of lots is: 


N = [(1.46 X 10°) (1 — 0.2) (0.375 + 0.25) /500}*4 
= (146)°* = 12.1 


Assuming 12 batches per year and repetitive cycles, the 
operating days per cycle are: 


6 =Q,/QN = (1.46 X 10°)/(12 XK 2,000) = 6.1 days 


BATCH OPERATIONS 


. . « in which no product reaches finished 
goods inventory until the end of the run. 


Analysis of a batch operation is similar to the semi- 
continuous one, except that start-up time must occur prior 
to exhaustion of the inventory, since product is obtained 
only in-finished batches (see Fig. 2). 

For this case, ad represents one year and e represents 
the size of a batch; the “make” time is bc, which may be 
any period less than ac. We must start a new batch at b 
so that the withdrawal rate indicated by line ef will not 
exhaust the inventory before the second batch, repre- 
sented by e’, is finished. 

The average inveutory is given by Eq. (1), and if Os 


*TIt is assumed that the analytical solution for minimum cost 
of “eal by Eqs. (5) ane (7) should include a test for the 
is test may be based on the second ae ag of 

Bas. Gd) a ge, tive. Alternatively, a change in sign 
n ve tive in Eq. (4) or in the first derivative 

~ Pa. “"— for oe of the independent variable smaller or 
greater, respectively, than the optimum will indicate a minimum. 
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is the size of a batch with other terms as before, O,/2 is the 
average inventory, and the annual costs are: 


Cr = Cr + (Q4/Qz) C. + Qn (6 P/2 + Cu) (6) 
Differentiating and equating to zero permits determina- 

tion of the optimum batch size, or: 
Qa, om. = [(Qa C.)/(GP/2 + Co + dCp/dQz)?* (7) 


We must know the annual fixed charges in terms of 
QO»; where the equipment size is fixed to give constant 
annual fixed charges, dC,/dQ, = zero 


EXAMPLE Il 


A ceramics plant is to be designed to produce a giver 
glass product, using 360 days a year for calculations. The 
annual fixed costs for the equipment vary with the tons 
per batch QO, as follows: 


Cr pe 5,000 Q,°" 


The total pertinent direct cost value of the product 
stored is $2.12 per lb., with interest at 12 percent and 
storage costs of $0.01 per Ib. per year. All other costs 
for selling expense, research, etc., are constant regardless 
of batch size. Daily sales will approximate 1,800 Ib. 

Cost of preparing a batch is $3,800 for repairing the 
furnace, waste, lost time and other expense. Production 
time for a batch is constant at 12 days, irrespective of 
batch size, and any excess down time as computed from 
the economic batch size will be used for general plant 
maintenance, with the cost included in the preparation 
charge of $3,800. What would be the optimum batch 
size for which the equipment should be designed? 

Solution—Since we have the fixed costs in terms of 
batch size O, we have only to develop an expression for 
the storage costs on the average inventory and the costs 
for starting up. The total required annual production is 
(1,800/2,000)360 = 324 tons per year, and the number 
of batches required per year is 324/Qs, where Q, is the 
size of a batch in tons. We may take the average inventory 
as O,/2 from Fig. 2, and the total annual charges are: 

Cr = 5,000 Qz°' + (324/Qz) 3,800 
+ Qp(0.12 X 2.12/2 + 0.01) (2,000) 


Differentiating, equating to zero and solving for opti- 
mum OQ, by trial and error gives 28 tons, or by Eq. (7): 


Qaeop:. = [(324 K 3,800) /(274.4 + 3,500/Qp°4) #4 


which we may also solve to obtain Os, .,.. = 28 tons. 

Since the time in production is 12 days, the minimum 
allowable batch size is (12) (1,800) /2,000, or 10.8 tons, 
to prevent the demand from exceeding the supply. Alter- 
natively, we can determine the maximum possible cycle 
time which must exceed the actual production size for a 
batch. For a Os, oy. of 28 tons the maximum possible 
cycle time is 360/(324/28) = 31 days. ‘Fhus, the repeti- 
tive cycle of operations is a producing period of 12 days 
and a down time of 19 days. 

A situation similar to the above problem arises in 
determining the optimum size of the feed inventory when 
the product is removed continuously at the same rate as it 
is produced. Valuable feed-stocks such as gold and silver 
ores will carry a high interest charge which, together 
with storage charges, must be balanced against the start-up 
costs for running smaller but more numerous batches. 
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Other examples are the balance of the cost of carrying 
feed inventory against the cost of reordering, or the saving 
in large lot purchases where variable discounts are obtained. 
Theusen* illustrates examples of the latter. 

In repetitive operations, the maximum inventory is 
inversely proportional to the number of batches. The 
same average inventory applies, however, regardless of 
the inventory build-up rate or withdrawal rate, as long 
as these rates are constant and the maximum inventory 
is constant. 

In some repetitive cyclic process operations, such as 
a scaling evaporator or a filter press, the inventory build-up 
is not constant because of a decreasing production rate. 
Under these conditions Eq. (1) is valid, but a reasonable 
approximation is to consider the average inventory as 
one-half the maximum, as in the preceding problems. 

For repetitive operations where multiple products are 
made with different time cycles for each product, the cycle 
times cannot overlap. The mathematical analysis becomes 
complex and, except for certain simple cases, a graphical 
solution is indicated. 


NONREPETITIVE OPERATIONS 


. - » in which the calculations for optimum 
inventory and lot size get quite complex. 


Inventory in nonrepetitive operations is indicated by 
Fig. 3. The average inventory for the time ad is given 
by the general Eq. (1). A generalization regarding all 
three figures is that whenever the areas per unit time are 
equal for the inventory vs. time curve, the maximum aver- 
age inventories will be equal for any production or with- 
drawal schedule if all of the production is withdrawn in 
the time period considered. 

For nonrepetitive operations we make the economic 
analysis in the same general manner as illustrated previ- 
ously, except that we must plot each series of production 
and withdrawal schedules to determine the average in- 
ventory. We must then make and tabulate a separate 
calculation of costs for each series to determine which 
series is the most economical. 

There are certain operations that may appear to be 
nonrepetitive for short time intervals, but over longer 
periods we find that the cycles are repeated. We find 
examples in the food industry and other seasonal opera- 
tions, as illustrated in Fig. 4. 

Time ad represents one year; e and e’ represent inven- 
tories for two products A and B at the start of the calendar 
year for a food processing plant having a packing season 
from b to c. At b a new pack of product A must be 
started to produce a new inventory at f. Similarly at g the 
new pack of product B must be started. The operations 
appear nonrepetitive, but over a two-year period, or on 
a fiscal year basis, each pattern would be repeated. 

However, the economic analysis for the combined 
eperations is moze complex than in the previous prob- 
lems, since different production and withdrawal rates are 
indicated for each product. In addition, there must be 
no overlap of the production cycles, since the same ma- 
chines are used for both products, and the production 
cycles are dependent upon the raw materials being ripe 
and ready to process at the time desired. Fig. 4 illustrates 
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only one production cycle for product B, but it could 
be produced more often, depending upon the inventory 
requirement e’ at the start of the year, and provided its 
production time does not overlap that for product A. 

If the products have the same value, are produced in 
the same lot sizes and are available at any time during 
the season, the problem is amenable to mathematical treat- 
ment; otherwise the setting up of complex simultaneous 
equations ‘is probably of little value. Stepwise calculations 
are indicated, with the best production schedules being 
determined by inspection of the tabulated calculations. 


EXAMPLE III 


A processing plant operates on citrus products during a 
season of 100 days per year. Change-over cost for different 
lots is $300, which includes spoilage and equivalent lost pro- 
duction time between change-overs. Normal production 
is at a rate of 1,000 cases per 10-hr. day, with sales of 200 
cases per day during the year of 365 days. 

The warehouse charge for storage space is $0.10 per 
case per year, and the interest charge (for the inventory) 
is at 15 percent, where the total pertinent direct costs 
per case are $1.33 for any product. This latter cost is 
needed to compute the variable interest charge on the 
inventory in storage, but all other costs (direct or other- 
wise) not affecting the economic analysis are omitted. 

What is the most economical size of a pack to be made, 
assuming any product is available throughout the season? 

Solution—We can readily solve this problem by setting 
up an equation in terms of annual dollars or cost per unit. 
(To get actual total costs the apportioned fixed costs or 
burden would have to be added.) 

The mathematical analysis is the same as for Example I, 
except that we must take a two-year time interval in order 
to get a second complete cycle. In addition, production 
rates must be sufficient to meet the inventory requirements. 
That is, there must be sufficient production during the 
packing season to meet the sales demand during the 
off-season period. 

We might set up the cost equation as in Eq. (3), 
where the terms are the same as before: 

Cr = 300N + (365 X 200) (1 — 200/1,000) 
(0.15 X 1.33/2 +0.10)/N 
Cr = 300N + (7.3 X 10*) (0.16)/N 

The optimum N is 6.3 or 7 lots. The size of a lot is 
(365 x 200)/7 or 10,500 cases per lot, made in 10,500/ 
1,000 = 10.5 days. The packing season lasts only 100 
days, so that the elapsed time per cycle including down 
time and start-up delays is 100/7 = 14.3 days; this must 
always exceed the production time per cycle. On the 
last day of production a total of (365 — 100)(200) = 
53,000 cases must be in storage to meet the demand 
during the off season. This inventory may be made up 
in part from excess left over from the previous season. 

Since in the preceding problem this condition is not 
met, there is no economic balance, and one lot of 73,000 
cases is the most economical. A series of smaller lots will 
increase the annual costs by an amount equal to the cost 
of change-over for each lot. Economic balance will apply 
in such cases where the final storage demand is less than 
the economic lot size. 

We might also set up this problem directly in terms 
of the size of the lot, since the number of lots is N = 
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Q./S, where S is the number of cases per lot; we may 
then use Q,/S for N in Eq. (3) and get S directly. 

If the comparison were made on the cost per case, both 
the storage costs and change-over costs would be divided 
by the annual desired production of 200 x 365 = 73,000 
cases, but the value for S would be unaffected. 

As suggested by Grant,’ nomographs may be set up for 
the economic equations. He also points out that certain 
factors not teducible to dollars operate in favor of lot 
sizes smaller than the economic one. Among these are 
smaller inventories with less loss if prices fall, smaller 
capital amounts tied up in inventory and smaller losses 
if the product becomes obsolete. 

The processing of petroleum in long runs utilizes the 
same principles as illustrated in the preceding problems. 
However, the relative amounts of each product from each 
crude and differences in their unit value operate to make 
the economic lot size calculations somewhat compli- 
cated. The cost of change-over in running different crude 
oils, because of variation in yields of desired products, is 
made up not only of the costs of changing the operating 
conditions of the equipment but includes also the product 
spoilage until the product streams are on test. Certain 
irreducible factors in petroleum refining may assume more 
importance in selecting the size of a crude run; among 
these are availability of tanker and pipeline facilities, foul- 
ing characteristics of different crudes, etc. 

Seasonal factors also operate in the petroleum industry, 
where heavy demands for fuel oils in winter are balanced 
against large gasoline demands in the summer. 


IN-PROCESS INVENTORY 


. . » Which can be minimized by the right 
selection of process methods and equipment. 


A final type of economic balance that we shall consider 
is the influence of in-process inventory. This is the in- 
ventory held up in the process equipment and _inter- 
mediate storage, and where valuable materials are con- 
cerned the cost can be of considerable magnitude. 

If we can evaluate the average in-process inventory in 
terms of P’ dollars per unit, one more term may be in- 
cluded in Eq. (3) in terms of N or in Eq. (6) in terms 
of Os. If the in-process inventory is a function of the 
size of the equipment and is constant throughout the year 
(i.e., independent of the lot size or number of lots) it 
may be included in C, as part of the annual fixed charges. 

We can illustrate the calculation of in-process inventory 


by means of a device such as this: 
Product 
ee 


pac 
nS 


If the quantity of material held in the equipment at 
any one time is V, then the in-process inventory is V if 
the process is operated continuonsly. 365 days per year. 
In other terminology it is the residence time times the 
throughput or the throughput divided by space velocity. 
The annual charge, therefore, would be iP’V. 

However, in semicontinuous or batch operations the 
average in-process inventory I, is a function of the time 
that the cquipment is operating. Employing the same 
nomenclature as before: 


Size = V units 
Throughput = T units/day 
Space velocity = T/V 
Residence time = V/T 
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where 6, is the total days per year actually in operation. 
Since 6, = Né@ for the semicontinuous process, the term 
to be added to Eq. (3) to allow for the cost of in-process 
inventory is: 
iP’ V N@/365 = iP’ VQ4/365Q (9) 

Since the second expression contains only constants the 
in-process inventory affects only the total cost and not 
the economic lot size. 

The corresponding quantity to add to Fq. (6) for a 
batch operation is: 


iP’ V0Q4/365Q5 (10) 
This expression shows that the in-process inventory 
cost varies with batch size O,. For this type of problem 
the batch time ® is assumed constant, which causes the 
difference compared to Eq. (9). Any variations in batch 
time resulting from different equipment designs that 
affect in-process inventory charges may be included in 
the annual fixed cost charge Cy, which may be related to 
batch time as well as batch size. This was illustrated in 
Example II. 

We can make one other type of economic study for 
in-process inventory. Certain changes in formulas, reagents 
or operating procedures may result in smaller process 
inventory by decreasing the residence time or the batch 
time. If the cost of these changes is less than the saving 
of interest charges on the change of in-process inventory, 
the changes are worth while. We assume here that no 
other costs are affected, although often in practice such 
improvements actually reduce other costs and may im- 
prove product quality. 

The mathematical treatment consists simply in com- 
paring the cost involved with the saving resulting from 
the change in @ in either Eq. (9) or Eq. (10). 


EXAMPLE IV 


A pulp digester holding 15,000 gal. of pulp worth 
$0.90 per gal. is operating on a production cycle of 4 hr. 
Would it be economical to use an extra $2 worth of 
chemical per batch to reduce the cooking cycle to 3 hr. 
if the annual production remains at 1,000 batches and all 
other costs remained the same when interest charges are 
calculated at 20 percent? 

Solution—The answer is readily obtained from Eq. 
(10), where the number of batches is Q./Qs. Interest 
saving = (0.20 x 0.90 x 15,000) (1,000) (4-3)/(24 x 
365) = $308 per yr. The cost of treatment is 2 x 1,000 
= $2,000, which indicates that the treatment is not eco- 
nomical on the basis of less in-process inventory. How- 
ever, other economic advantages might result from the 
decrease in cycle time. 

An alternative problem would be the case where the 
volume V was reduced 25 percent with all other items 
remaining constant. We would solve the problem in 
the same manner evaluating the saving obtained by the 
change in V by means of Eq. (10), rather than by the 
change in 9. 
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TESTING equipment includes controlled temperature bath (left) and flasks for testing under boiling conditions (right). 


Corrosion Testing for Your Plant 


Adoption of a corrosion testing program, such as 


suggested here for a small chemical plant, will pay off in less expensive 
and more satisfactory materials for plant construction. 


MAX F. MUELLER and A. D. LAEHDER 


An important function of the Engi- 
neering Division of a chemical plant 
is to select the proper materials of 
construction for new processes and to 
evaluate the corrosion resistance of 
materials now in use in existing proc- 
esses. Further, recommendations are 
frequently required regarding the suit- 
ability of adapting existing plant 
equipment to new manufacturing 
projects, both from a corrosion and 
from a contamination standpoint. 

In some instances, reference to the 
corrosion literature or practical ex- 
perience will furnish the answer, or 
at least provide a clue as to the gen- 
eral type of material that will prove 
most satisfactory for a particular job. 





Max F, Muvetter, just appointed 
chief technologist of Grace Chemical, 
New York, was chief engineer of ]. T. 
Baker, Phillipsburg, N. J., at the time 
this article was written. A. D. Lagn- 
DER is process engineer at ]. T. Baker. 


In most cases, however, controlled 
corrosion tests are required as the 
basis on which to arrive at the proper 
selection of materials of construction. 
One very tangible result of a planned 
corrosion testing program is the ulti- 
mate reduction in maintenance costs, 
due to the specification of less expen- 
sive and more ‘satisfactory materials 
for plant construction. 

Haphazard corrosion testing leads 
to results which are naturally unre- 
liable and the need for a reasonably 
complete corrosion testing unit is at 
once apparent. The unit described 
here ‘is simple and easy to operate, 
although the tests are made under 
controlled conditions, and it is suffi- 
ciently comprehensive to satisfy the 
majority of corrosion problems, 

In broad terms, laboratory corro- 
sion testing finds its value in antici- 
pating what will happen to materials 
of construction under process condi- 
tions. Because many of the service 
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factors which materially affect corro- 
sion rates are often indefinite and 
difficult to reproduce in the labora- 
tory, the interpretation of the results 
can lead to erroneous conclusions. 
In view of this, corroborative pilot or 
full plant tests are sometimes neces- 
sary to supplement laboratory results. 

The test apparatus described will 
be suitable for most corrosion test 
work, However, it is recognized that 
in unusual cases involving high ve- 
locities, noxious fumes, or conditions 
of high pressure and temperatures, 
specialized equipment is indicated, 

An inexpensive unit, as described 
in this article, has been built and 
operated to satisfy the following re- 
quirements: 

1. It permits determination of the 
proper materials of construction in 
cases involving process liquors for 
which no applicable published corro- 
sion data are available. 

2. It allows for a positive selection 





of the most economical material of 
construction whenever two or more 


alloys satisfy the majority of the con- 
liti f 


3. It indicates the contaminating 
characteristics of materials of con- 
struction on the purity of chemicals 
manufactured, which is often equally 


as important as the corrosion resistant 


properties, 

4. It materially reduces the num- 
ber of instances where materials of 
construction must be selected wholly 


on the basis of literature references, © 


which’ are frequently inapplicable be- 
cause the exact conditions of exposure 
are not identical, 

5. It establishes a firm basis of 
comparison for use in tabulating and 
correlating corrosion test results. Pub- 
lished tests usually vary in one or 
more of the important factors which 
influence corrosion, hence their re- 
sults may not be comparable with any 
great: degree of accuracy. 


DESCRIPTION OF EQUIPMENT 


Two basically simple designs of 
corrosion test apparatus are illustrated 
in the accompanying photographs; 
one to be used for temperatures rang- 
ing from ambient room conditions to 
210 deg. F., the other to be used with 
boiling solutions at higher tempera- 
tures. 

The apparatus for use in the room 
temperature to 210 deg. F. range rep- 
resents the principal portion of the 
corrosion testing unit. It consists of 
two controlled temperature water 
baths with variable speed test speci- 
men agitation drives, mounted on a 
specially designed laboratory table, 
part of which is shown above. Test 
specimens are suspended from glass 
hooks in battery jars filled with test 
solution. The jars are placed in the 
water baths, and each bath holds 
eight battery jars. 

The glass hooks from which the 
test specimens are suspended are, in 
turn, linked to a crankshaft driven by 
the variable speed gearmotor shown 
in the upper right portion of the 
photograph. In this way all parts of 
the specimens are moved in a vertical 
circular path at a fixed velocity with 
respect to the test solution. Speci- 
men—solution velocities sanging from 
8 to 80 fpm. are possible. 

Aeration of the test solution is ac- 
complished by the introduction of 
scrubbed and filtered air to the bat- 
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tery jars through Alundum thimbles 
mounted in glass chimneys. Aeration 
rates are controlled manually through 
individual Flowrators located on two 
instrument panel boards—one panel 
board may be seen in the lower right 
portion of photo. One Flowrator is 
supplied for*every two battery jars. 
Also located on each panel board is 


.a tachometer: which measures the 


rpm. of the. accompanying variable 
speed gearmotor, a motor starter but- 
ton, and a gage to show air supply 
pressure to the Flowrators. 

Apparatus for use with boiling so- 
lutions consists of a number of wide- 
mouth Erlenmeyer flasks, containing 
the test solution and specimens, 
placed on a variable temperature hot 
plate as shown above. The test 
solution is kept from boiling away 
by a “cold finger” type reflux con- 
denser inserted in the top of each 
flask. Test specimens are either sus- 
pended from a hook on the bottom 
of the cold fingers or set obliquely in 
the flasks. Boiling action supplies the 
agitation, and temperatures up to 
approximately 570 deg. F. are pos- 
sible. 

The complete unit was built and 
installed for a very reasonable cost, in 
the neighborhood of $5,000. 


GENERAL TEST PROCEDURE 


Since corrosion test results are 
largely dependent upon the proce- 
dures through which they are ob- 
tained and the manner in which they 
are interpreted, one individual should 
be assigned the responsibility of keep- 
ing abreast of corrosion theory and 
test technique, selecting alloys for 
test, organizing and making corrosion 
tests, and interpreting, compiling, 
and reporting test results. 

It is axiomatic that any given cor- 

tosion test will present individual 
problems in technique and in the 
interpretation of test data. However, 
to facilitate the comparison of results, 
it is necessary that the same general 
approach be used in every case. The 
following method-of approach has 
been found to be satisfactory: 
. 1. Survey available literature, ob- 
tain manufacturer’s recommendations, 
and select the test materials having 
a reasonable chance of withstanding 
process conditions. A list of the more 
important dnd readily available pub- 
lications is appended at the end of 
this article. 


2. Establish a detailed test pro- 
cedure, closely duplicating anticipated 
service conditions. In establishing 


‘the test procedure, consideration must 


be given to as many of the service 
variables as possible. The most im- 
portant of these factors affecting cor- 
rosion may be outlined as follows: 


Test Specimen 
a. Type of material 
b. Surface area 


c 
d. Surface treatment (physical) 
e. Surface treatment (hemi! 
f. Metallurgical (heat) treatment 


Corrosive Medium 
. Type of medium 
. Concentration 
. Temperature 
. Degree of aeration 


. pH 
; Motion (velocity) 
. Buildup of corrosion products 


Specimen Position 
b. Gan on ling 
‘ vanic coup 
c. Stress 
d. Fatigue or cavitation 
e. Concentration cells 


3, Prepare test specimens in a 
standard manner, record their sizes 
and weights, then proceed with the 
corrosion test. 

4. Clean the specimens after the 
test is completed, take final measure- 
ments, and report the following facts: 


. Specimen composition. 

b. Specimen shape, dimensions, weight, 
and area. 

c. Metallurgical history of specimen, 
such as prior heat treatment, physi- 
cal and chemical surface treatments. 

d. Specimen preparation before test. 

e. Number of specimens R 

f. Description of test, including nature 
of apparatus employed. 

. Test solution volume and the ratio 
of solution volume to specimen area. 
Test solution temperature during 
test and its maximum variation. 

i. Test solution aeration during test 
as the average air flow in cubic centi- 
meters of air per liter of solution per 
minute, with maximum variation. 

j. Velocity of test solution with respect 
to specimen. 

. Duration of test. 

; used to clean specimens 
after test, 


. Composition of test solution before 
= after pan Bs og 

\. imen weight loss during test. 

: Mase distribution, average sizs and 
average depth of any pits present. 

. Results of visual and microscopic 
sepeeson of specimen after test, 
including condition of exposed and 
sub: surfaces, and condition 
of interface and welds. 

. Calculated arenes rate in my a 
grams square decimeter per day 
or rola per year with expected 
accuracy. 


5. Check over proposed -flow 
sheets, layouts, and design data to 
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anticipate possible danger from gal- 
vanic coupling or concentration cells. 

6. Obtain additional data for ma- 
terials of construction selected from 
pilot plant tests wherever possible. 


EVALUATION OF TEST RESULTS 


In addition to containing the cor- 
rosion test details listed in the pre- 
ceding section, a complete corrosion 
report should include an engineering 
evaluation of the test results with re- 
spect to the recommendation of a 
material of construction suitable for 
the service in question. Service con- 
ditions of course must be clearly 
stated. As a basis for forming such 
an evaluation, the following sources 
of data are recommended: 


1, Published data 

2. Manufacturers’ technical service 
sections 

3. Weight loss or gain of test speci- 
mens 

4. Visual and microscopic exami- 
nation of test specimens 

5. Analysis of test solutions before 
and after test 


TEST SOLUTIONS 


Test solutions are used in the ap- 
proximate ratio of 250 ml./in.’ of 
specimen surface area. Solution level 
is held constant within +1 percent 
and equal to the level of any sur- 
rounding water bath. Test solution 
temperatures are held constant to 
within 2 deg. F. 

Compressed air is used for aeration 
and is purified by passing through a 
wool filter, then through a 3 percent 
sodium hydroxide solution (to re- 
move carbon dioxide and sulfur.com- 
pounds), and finally through distilled 
water. A rate of 200 cc. of air per 
minute per liter of test solution, con- 
trolled to +10 percent, is sufficient 
to keep the test solution saturated 
with oxygen. Lower concentrations 
of oxygen may be produced by in- 
troducing extra nitrogen to the air 
stream rather than by reducing the 
aeration rate. 


TEST SPECIMENS AND THEIR 
TREATMENT 


Proper corrosion specimens present 
a small ratio of edge area to total area, 
and a large ratio of surface to mass. 
They should be, wherever possible, of 
the form (plate, sheet, wire) and fin- 
ish proposed for the ultimate end use, 
since materials of different shape or 
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finish frequently exhibit different cor- 
rosion characteristics. Test specimens 
up to 4 in, square can be used in the 
proposed test apparatus. All tests 
should be run in duplicate with the 
specimens in separate battery jars. 

Specimens are prepared prior to 
test by grinding or machining all 
sharp or sheared edges, followed by 
mechanical cleaning, stamping for 
identification, degreasing, and chem- 
ical cleaning where necessary. Pro- 
cedures for cleaning follow: 


1, Mechanical cleaning: Scrub the 
test specimen with a bristle brush, 
using pumice and water in order to 
remove surface films, but do not scrub 
hard enough to alter appreciably the 
surface finish. Rinse in deionized 
water and dry. Abrasive (120 grit) 
paper may be used where cleanliness 
outweighs consideration of finish. 

2. Degreasing: Immerse the test 
specimen for 30 minutes in acetone, 
remove, and dry. The specimen 
should be handled only with rubber 
gloves after degreasing, since the acids 
from finger prints are very corrosive in 
nature. 

3. Chemical cleaning (stainless 
steels only): Immerse the test speci- 
men in 10 percent nitric acid at 140 
deg. F. for 30 min., then remove and 
dry. If it is desired that passivation 
should accompany this cleaning, the 
immersion should be made for 1 hr. 
at 140 deg. F. in 30 percent nitric 
acid. 

Specimens are cleaned after test by 
scrubbing with a bristle brush or 
piece of rubber, followed by washing 
in deionized water and drying. In the 
case of stainless steels, chemical clean- 
ing can be used provided the test 
was not made in a-chloride solution. 
Care must be taken to dislodge thor- 
oughly all products of corrosion, with- 
out removing parent metal. 


GENERAL PROCEDURES 


Wherever possible, tests should be 
conducted for a length of time suffi- 
cient to allow for a weight loss of at 
least 31) mg. per sq. in. 

Pits are measured by a micrometer 
in thousandths of an inch and to the 
nearest 0.0005 in. A dial micrometer 
with needle point and ring stand-type 
base is easy to use and gives good 
results. Average size, depth, and 
number are reported on a unit area 
basis. The distribution and shape of 
the pits are best reported by a written 








description. A wide field binocular 
microscope is a useful tool for making 
these observations and helps in ob- 
serving other effects, such as inter- 
granular corrosion, 

Corrosion rates are calculated in 
inches per year from the weight losses 
obtained during tests, The average is 
then reported, with its probable ac- 
curacy, which may be calculated from 
the relation: 


E=ZV/VN 


Where: EF = error of average in percent 
Z = 1.96 for statistical proba- 

bility of 0.95 
V = universe coefficient of 
— (approximately 


N = numberof specimenstested 


Acknowledgment is made to the 
personnel of the Corrosion Engineer- 
ing Section, International Nickel Co., 
for their valuable assistance and ad- 
vice during the preliminary work on 
this undertaking, 
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FOR SPECIAL 


Heat Exchanger Costs Today—IV .. . 


FRANK L. RUBIN 


Note:—This is the last of four articles on heat ex- 
changer costs written by Frank Rubin. Previous articles in 
the series appeared in the May, July and September issues. 
See index at the end of this article for location of specific 
items.—Epiror. 


Spiral Plate Exchanger 


This exchanger was developed to obtain more efficient 
recovery of waste heat in the wood pulp processes of the 
Scandinavian countries, where fuel costs are relatively high. 
In the U. S. unit is made by American Heat Reclaiming 
Corp. 

A pair of long plates is rolled in a spiral arrangement to 
provide two relatively long continuous channels with media 
in countercurrent flow. Spacing of each channel can be 
varied to suit specific flow conditions. Exceptionally long 
passes obtainable make the spiral exchanger suitable for 
services requiring wide range temperature changes and low 
terminal temperature differences. 

The continuous spiral path eliminates flow reversals 
and accompanying wasted pressure drop. Solids are readily 
maintained in suspension. Turbulence is obtained at a 
lower Reynolds number than in straight tubes. Heat 
transfer coefficients are reported to be somewhat higher 
than given by the Dittus-Boelter Equation for turbulent 
flow and 35 percent greater in viscous flow than indicated 
by standard equations. 

Spiral design is compact. One thousand sq. ft. of heat- 
ing surface with a pass on each side 100 ft. long can be 





Frank Rusin is with Catalytic Construction Co., Phila- 
delphia 2, Pa. 





Cost, hundreds of dollars; channel length, ft. 
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EXCHANGER DESIGNS... 


A majority of these units are one-manufacturer items for special service requirements. 


contained in a unit having a 42 in. diameter and a 60 in. 
length. Over-all dimensions would be 48 in. at the cover 
diameter and 72 in. from face to face of nozzles. Heat loss 
is low because the colder fluid can be put into the outer 
turn. 

Each channel of the spiral exchanger is accessible by 
removal of the respective covers. 

Spirals can be designed for operating pressures in stages 
up to 150 psi. Any metal that can be cold-formed and 
welded can be used for fabrication. 

Costs for carbon steel, 304 stainless steel, and 316 stain- 
less stee] spiral exchangers designed for 50 psi. are plotted. 
A schematic diagram of the flow arrangement also appears. 


Spiral Tube Exchangers 

These heat exchangers are manufactured by the Graham 
Mfg. Co. under the trade name, “Heliflow.” The design 
is unique. Utilized for units of 108 sq. ft. or less, it offers 
many claimed advantages. These include higher heat trans- 
fer rates (up to 40 percent greater than those for conven- 
tional heat exchangers), elimination of differential expan- 
sion difficulties, constant velocity, true counter-current 
flow, and compactness. 

‘There is a range of standard units and both delivery and 


Remember these facts: 


1. Costs are based on manufacturers’ selling prices for 
February 1953, unless otherwise noted. 
2. Installation costs are not included, unless so noted. 


3. To adjust costs to your date of estimate, use equipment 
cost indexes such as the Marshall & Stevens Index appear- 


purchase of replacement parts are thus facilitated. Stand- 
ard constructions which are available include cast iron 
shell-side construction with tube side either of copper, 
A-179 steel, Type 304 stainless steel, or Type 316 stainless 
steel; Type 304 stainless steel construction on shell and 
tube sides; Type 316 stainless steel on both sides. 

Tubing used is 4 in. O.D. for 2.56 sq. ft. exchanger, 
é in. O.D. for 4.40 sq. ft. exchanger, + in. O.D. for larger 
sizes, and # in. O.D., and ? in. O.D. for some of the 
largest sizes. 

Heliflow prices appear on an adjoining plot. 


Platecoil Exchangers 


Platecoils, manufactured by Kold Hold Mfg. Co., are 
heat transfer units which can be inserted readily in tanks 
to replace heating or cooling coils. Platecoils consist of 
two embossed sheets of number 16 gage stainless or 14 
gage cold rolled steel which are seam and spot welded to 
form compact, light weight units. All stainless steel Plate- 
coils are annealed and pickled after complete fabrication. 
This reduces the probability of corrosion due to internal 
stresses and carbon precipitation. 

A serpentine construction is generally utilized when 
liquid flows through the unit. Header type construction, 
as illustrated, is used with heating steam in the Platecoil 
unit. 

Serpentine construction comes in three widths; 12 in. 
with 6 passes, 18 in. with 10 passes, and 22 in. with 12 
passes. These units weigh about 2.3 Ib. per sq. ft. of 
surface. : 

Header construction 18 in. wide has 10 parallel passes; 
the 22 in. width has 12 passes. Weight of these units is 
approximately 2.5 Ib. per sq. ft. of surface. 
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PLATECOIL exchanger costs, two types of construction. 









































































































































5 20 30 40 5060 80 100 200 300 400 





Cost, hundreds of dollars 










































































































































































2 i 
10 20 30 405060 80100 200300400500 
Effective external surfoce per bonk,sq.ft 











Effective externoi surfoce per bonk,sqft. 


- 





GLASS cascade sections, 2 and 3 in. dia., 9 ft. long. 


Cascade Cool-rs 


Cascade coolers consist of a series of tubes mounted 
horizontally, one above the other. These are sometimes 
referred to as trombone coolers, trickle coolers, or serpen- 
tine coolers. Cooling water from a distributing trough 
drips over each tube and then flows to a drain. Cascad= 
coolers in operation are shown on the first page. Hot 
fluid in the tubes generally flows in a counter current 
direction (i.e. upward through the bank of tubes). 

Tubes can be formed of various materials. Cascade 
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Note: Tube sections are 10 ft. long. 


Physical Data—Impervious Graphite Cascade Coolers 
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IMPERVIOUS graphite cascade sections, tubes 9 ft. long. 


coolers of glass, impervious graphite, cast iron, and other 
materials are available. 

Glass—Glass cascade coolers are now available in 14, 2 and 
3 in. pipe sizes. Tube sections are 10 ft. long with 9 
linear ft. of effective heat transfer length. 

Costs for these glass cascade coolers in the 2 and 3 in. 
pipe sizes for ten ft. lengths are plotted herewith. For 
twenty ft. lengths (2-10 ft. sections in series) the number 
of fittings is reduced and the cost is approximately 25 
percent less. Table lists dimensions of standard sections. 
Impervious Graphite—Cascade coolers of impervious graph- 
ite are manufactured in 1, 14, 2, 3, and 4 in. sizes. Tube 
sections are 9 ft. long and all the surface is effective for 
hgat transfer duty. Recently developed tube sections can 
be connected to provide 18 and 27 ft. sections. 

Maximum surface per exchanger is approximately 125 
sq. ft. in the 9 ft. length, 250 sq. ft. in the 18 ft. length 
and 375 sq. ft. in the 27 ft. length. 

Costs for these exchangers are shown on the cr'rve plot. 
Physical data appears in tabular form. 

Difference between internal and external surface is 
significant for glass and graphite exchangers, Costs are 
given in terms of external surface. The cost of these cas- 


Costs—Cast Iron Cooler Sections 
Internal 
Cr 
Factory A aay 


Test Pres 
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Internal External 
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CAST iron cascade sections, several wall thicknesses. ° 


cade coolers per sq. ft. decreases with increasing surface 
since extra charges for terminal sections, base plates, etc. 
are not repeated. 

Cast Iron—Approximate costs of cast-iron cascade coolers 
are plotted alongside those for glass and graphite coolers. 
(These sections may also be used for submerged duty 
and are described below.) Since these sections are self- 
supporting and a distributing trough is not included, the 
cost per sq. ft. is practically constant. 

Cast iron sections used as coolers or condensers either 
in cascade or submerged service are fitted on the interior 
of each section with integrally, cast ribs interrupted at 
intervals by swirl fins, The fins increase area available for 
heat transfer; the swirl ribs promote turbulence. Small, 
external collector ribs enable cascade water to form a cur- 
tain with minimum splashing. 

Sections are self supporting. A choice of sections with 
different wall thicknesses is available. Low chrome-nickel- 
iron cast sections also can be furnished. 

Tabular cost data and drawings of the sections manu- 
factured by the National Radiator Company are presented. 
Tabulated costs are approximate and include heat transfer 
sections and fittings. Fittings may vary for a given type of 
section and costs are approximate. Erection costs run 
about 15 percent of material to cover assembly and inci- 
dental piping. This figure does not cover concrete catch 
basins nor steel tanks for immersion. 


Self Cleaning Tubular Exchangers 


Self cleaning tubular exchangers are manufactured by 
the Davis Engineering Corp. A patented shell and tube 
design with bayonet-type tubes is shown in the sketch. 
Expansion of the tubes is completely independent of the 
shell and no floating head nor expansion joint is required. 
A hand wheel (which can be motor operated) moves each 
baffle longitudinally to a fixed position; reversing the opera- 
tion returns the baffiles to their original position. 

The heating or cooling medium flows through the inlet 
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bonnet to the inner tubes and then to the outer tubes. 
Medium returns through the outer tubes to a collection 
chamber beyond the tube sheet and then leaves the unit. 

Process fluid flows through the shell and deposits mate- 
rial upon the tube surface. By moving the baffles the 
tubes are scraped clean. 

Viscous, fouling materials can be heated or cooled 
economically in self cleaning exchangers, and transfer 
rates are relatively high since fouling factors need not be 
utilized to reduce the calculated heat transfer coefficient. 

A manually operated, self-cleaning exchanger of carbon 
steel construction with 18 sq. ft. of tubular heat transfer 
surface sells for $575. With 288 sq. ft. the same type 
of unit sells for $3,500. Such units are used for heating 
No, 6 fuel oil. ; 

An automatic, self cleaning exchanger of carbon steel 
with 487 sq. ft. of surface sells for $5,500. Such a unit 
is used for heating white water in the paper industry. 


Bayonet Tube Exchangers 


Bayonet tube elements are simple, economical heat 
transfer units for applications requiring only small surfaces. 
A bayonet element is shown inside a horizontal tank. Costs 
are shown in tabular form. 


Air Cooled Exchangers 


These units are generally formed from finned tube sec- 
tions. Fan and motor are an integral part of the equip- 
ment. Cost estimates for such units are more involved 
than for conventional equipment. 

The following approximations are offered by one of the 
leading manufacturers. For the smaller sizes rated at 2 to 3 
million Btu. per hr. the cost runs about $1,500 per mil- 
lion Btu. This cost decreases steadily with increased size. 
In the 8 to 10 million Btu. per hr. range, the cost drops 
to $1,000 per million Btu. 


Cubie Heat Exchanger 


The cubic heat exchanger consists of a treated graphite 
block perforated by rows of parallel holes which are at 
right angles to those above and below. Headers bolted to 
opposite sides of the vertical faces of the cube provide 
for flow of process fluid through the block. Appropriate 
headers bolted to the two remaining vertical faces direct 
heating or cooling medium through the exchanger. 

Headers are provided with arrangements for passes up 


Costs—Bayonet Tube Elements 


0 Pi Basta ~' ton 0 Tub Ci 
uter Pi urface, . uter Tube ‘Ost, 
O.D., In. LD., In. 8q. Ft. In. Material Dollars 
2 1 " Imp. Gr. 

2% ‘ Imp. Gr. 

3 : Imp. Gr. 

4 . Imp. Gr. 

1,50 ‘ i Tantalum 

1,50 : : Tantalum 


Note:—T he inner tube of the bayonet element is of carbon steel. 


Imp. Gr. — Impervious Graphite. 
*3 Tube Unit. 


Design Data—Cubic Exchangers 
Direction “A’’ Direction “B’’ 
N es 
Rows of or 

Holes/ _ Slots 
Total Slots Per Row Total 
128 9 16 144 
40 360 


16 27 432 
15 (Slotted) 16 70 1,120 
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to sixteen in number. They are constructed of cast iron 
or cast iron lined with impregnated carbon or other suit- 
able corrosion-resistant material. Headers are sealed to 
the block with gaskets of appropriate corrosion-resistant 
materials. 

Top and bottom clamping plates hold the block in com- 
pression at all times. Consequently, all six faces of the 
block are encased in heavy metal castings. 

Counter-current flow is obtained in a multipass ex- 
changer. Pass arrangement for either fluid may be adjusted 
to suit the quantity handled. A cutaway view of a cubic 
exchanger is shown herewith. 

Two corrosive fluids can be handled simultaneously 
when all headers are lined. Maximum design pressure is 
100 psi. 

Maintenance is simplified since there are no tube to 
tube sheet joints. The relatively fragile tubes of other 
non-metallic exchangers are not present in the cubic 
exchanger. . 

The cubic exchanger is compact. Fifty sq. ft. of effec- 
tive surface are available in the 15 in. cube with circular 
holes. Cost of this unit is $1,400. When holes in one 
direction are slotted, the surface is 100 sq. ft. and cost 
is $1,750. Costs of 9 in. cubes must obviously involve 
higher charges per sq. ft. of available surface. It is noted 
that “internal” tube surface must be utilized in discussing 
this design. Practically all other heat exchanger surface is 
described in terms of “external” square feet. Although 
this latter value is always larger, one must remember that 
heat exchangers are purchased for the heat transfer duty 
they can perform rather than for the surface available. 

The cubic exchanger can be rated in terms of 2 tube- 
side heat transfer coefficients. Thermal conductivity of the 
block is so high that generally it can be neglected. Mean 
temperature difference can be calculated in accordance 
with the method of Gamson.* 

Cubic heat exchangers are available only from the 
Delanium Carbon Corporation. 


Tantalum Exchangers 


Tantalum is a completely acid proof metal. Its im- 
munity to corrosion or chemical attack is so high that it 
is regarded as being equivalent to glass. In process equip- 
ment, tantalum is generally used in the pure state. It is 
the most expensive material commonly used in heat ex- 
change equipment. For this reason its use is discussed 
in this special section. 

Tantalum heat exchange equipment can be fabricated 
in many forms. However certain types of construction. are 
generally used in the chemical industry. These are: 

1. Bayonet tubes which are most frequently used. 

2. U-tube heaters 

a. Three tube heater with 3 in. O.D. x .013 in. wall 
(welded tubing) x 123 in. total developed length 
provides 4.0 sq. ft. of surface for $283. 





* Gamson, B, W. and Mink, W.—A. I, Ch. E, Chicago meeting 
1952, Mean Temperature Differences in Cross Flow Exchangers. 
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SELF-CLEANING shell and bayonet tube exchanger has moveable baffles which keep exterior tube surfaces clean. 


b. Two tube heater with 1 in, O.D. x .013 in. wall 
(welded tubing) x 151 in. total developed length 
provides 6.6 sq. ft. of surface for $394. 

3. Tantalum condensers are usually tapered, with vapor 
entering at the large end and condensate leaving at the 
small end as shown in the picture. Porcelain packing rings 
are normally installed in the vapor path. The tapered 
condenser tube is ribbed to impart turbulence to the con- 
densate film on the inside and the cooling water in the 
outer annulus, These condensers are fashioned of 0.013 in. 
wall tubing. 
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Vertical vapor-in-tube condenser and sub-cooler. 


Liquid physical property factor for heat transfer. 


Shortcut to Heat Exchanger Design—IV 


You can cut in half the time for designing heat exchangers by the 


conventional methods. Here’s how for conditions of vapor deposition and condensate 


subcooling, condensates of miscible liquids, and cross flow in shell. 


Cc. H. GILMOUR 


Most of the products manufactured 
in the synthetic organic chemical in- 
dustry are obtained as overhead prod- 
ucts from distillation systems. Many 
of the products from the petroleum 
industry are obtained in the same 
manner. Since these vapors are usu- 
ally condensed at elevated tempera- 
tures, it is necessary to subcool the 
condensate below these temperatures 
to prevent excessive ‘losses of volatile 
material from the condeuser vent or 
the storage tanks. Other minor rea- 
sons for subcooling the condensate 
include the prevention of vapor-lock 
in flow measuring devices, safety pre- 
cautions in transporting the fluids be- 





C. H. Grmour is staff engineer 
with Carbide and Carbon Chemicals 
Co., at S. Charleston, W. Va. 
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tween the condenser and _ storage 
tanks, and economy resulting from 
not having to insulate the process 
lines. 


TYPE OF UNIT 


Although it is possible to use any 
of the four types of units designated 
in Article III for condensing and 
subcooling, the vertical vapor-in-tube 
type of heat exchanger possessses so 
many advantages over any other type 
that it is the only one considered in 
this —— of shortcut methods to 
heat exchanger design. 

About twenty years ago the Andale 
Co. of Philadelphia, Pa., published 
more than a dozen reasons why the 
vertical vapor-in-tube condenser was 
the best type of unit to use where 
subcooling of the condensate was in- 








volved. Some of these advantages are: 
(1) The flow of both shell and tube 
side fluids are single pass represent- 
ing economical construction; (2) The 
fluids flow in true countercurrent 
fashion resulting .in maximum delta 
T and maximum possible subcooling; 
(3) The vapor enters the tubes at 
high velocity resulting in good distri- 
bution, tendency to thin the conden- 
sate film producing higher coeffici- 
ents, prevention of collection of non- 
condensable vapors which would cut 
down heat transfer by formation of 
“dead spots”;'(4) Low pressure drop; 
(5) Higher cooling medium coeffi- 
cients because of baffles on shell side. 
There are many other advantages but 
the principal advantage is that the 
non-condensible gases, which enter a 
distillation system with the feed and 
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Work factor for heat transfer. 


always appear at the condenser, are 
driven to the coldest part of the con- 
denser before removal. Thus, the loss 
of volatile material is a minimum and 
there is no possibility of the con- 
denser becoming gas-bound. 

Before proceeding with the devel- 
opment of the design equations, the 
chief disadvantages of the other types 
of condensers and subcoolers should 
be pointed out. In the vertical vapor- 
in-shell condenser, the condensate is 
stripped off the tubes by the baffles, 
and to properly subcool the conden- 
sate the liquid must be backed up in 
the bottom of the condenser by use 
of a loop-seal. The non-condensible 
gases have to be removed in the space 
above the surface of the hot liquid. 
Thus a considerable amount of con- 
densable vapor is lost at this point or 
must be recovered by an additional] 
condenser. To obtain a high value 
for the heat transfer coefficient of the 
cooling medium, it is necessary to 
inake the tube side multi-pass. This 
results in more costly construction, 
higher cooling area because of lower 
average temperature . difference, and 
the possibility of gas-binding of some 
of the passes on the tube side. 

In the horizontal vapor-in-tube con- 
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Mechanical design factor for heat transfer. 


denser and subcooler, the vapor con- 
densed in any one pass flows along the 
bottom of a tube in a small segment 
and thus there is available only a small 
amount of surface for subcooling. 
This type of condenser must, almost 
of necessity, be of multi-pass con- 
struction on the tube side. The con- 
densate from previous passes will sep- 
arate from the uncondensed vapor 
and will fill or partially fill a certain 
number of tubes, depending upon the 
flow conditions. In this type of con- 
denser the optimum design is to main- 
tain a relatively high vapor velocity 
in each pass by diminishing the num- 


ber of tubes per pass throughout the 
exchanger. This procedure drives the 
non-condensable gases to the outlet 
end of the exchanger, thus making it 
possible to keep the condensate tem. 
perature and vent temperature low. 
Because of the variable number of 
tubes per pass in this type of con- 
denser and subcooler, the design is 
not readily adaptable to the shortcut 
methods. Because the cost of con- 
struction would be higher than the 
vertical vapor-in-tube condenser no 
further consideration is given to this 
condenser-subcooler in this series. 
The horizontal vapor-in-shell con- 





About “Shortcuts te Heat Exchanger Design”’ 


Note—The first article in this series 
(Oct. 1952, p. 144) developed a basic 
method for the design of heat ex- 
changers. Use of the method for 
conditions of no phase change, forced 
convection, turbulent flow, and cross 
flow in shell was described. * 

Article II in the March issue (p. 
226) described the use of the basic 
method for conditions of no phase 
change, forced convection, turbulent 
flow, and parallel flow in shell. 

Article III in the April issue dealt 


with heaters and condensers in which 
the condensing vapors contain no 
more than a small amount of super- 
heat or non-condensible vapor. 

It will be necessary to refer to the 
first article for certain alignment 
charts, nomenclature, as well as devel- 
opment of the basic method. When 
you do, please note that W.’ was 
omitted under work factors for pres- 
sure drop in Eq. VII. In this same 
equation the exponent on the term P 
is a 3.—Eprror. 
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denser is in many respects similar to 
the vertical vapor-in-shell condenser 
when used as a subcooler. Thus, it is 
usually necessary to use multi-pass 
construction on the tube side and to 
back the liquid up in the bottom of 
the condenser by use of a loop-seal 
or a dam. Removal of non-conden- 
sable gases is only at the expense of 
removal of a- fair amount of conden- 
sable gases. Another important dis- 
advantage of this type of a condenser 
is that it is almost impossible to pre- 
vent collection of non-condensable 
gases near the top of the unit which 
result in a decrease of heat transfer. 

In the presentation of the vertical 
vapor-in-tube condenser only cross 
flow in the shell is used. There will 
be times when it will be necessary to 
use parallel flow on the shell side, 
such as in the condensation of low 
boiling materials having relatively 
high latent heats or in the conden- 
sation and subcooling of steam. How- 
ever, these conditions are not encoun- 
tered very frequently and if the de- 
signer desires to make a computation 
sheet for the conditions of parallel 
flow in the shell it is only necessary to 
transpose the shell side column from 
Article II to a sheet such as used in 
the present article. 

One of the advantages claimed for 
the vertical vapor-in-tube condenser 
(low-pressure drop) no longer re- 
mains so for condensation at very 
low pressures (sub-atmospheric). Al- 
though it might appear that the pres- 
sure drop could be maintained at a 
low level by using larger tubes, this is 
not entirely true. In the first place, 
most of the pressure drop is encoun- 
tered in the inlet channel and is not 
a function of tube size. In the second 
place, large tubes do not perform well 
at high velocities, possibly because 
the average velocity parallel with the 
axis of the tube is greater than the 
diffusion rate of the vapor to the wall. 
The performance for large tubes 2 in. 
and above apparently does not agree 
with the Nusselt expression for con- 
densation. 

When the pressure drop in a vet- 
tical vapor-in-tube condenser cannot 
be maintained at a reasonable value 
(less than 25. percent of the inlet 
static pressure), then a_ horizontal 
vapor-in-shell condenser is recom- 
mended. This condenser should be 
designed so that the vapor makes a 
single pass across the tube bundle. 
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To prevent bypassing of vapor from 
the inlet side to the outlet side, a 
series of longitudinal sealing strips 
should be installed around the periph- 
ery of the tube bundle between tube 
sheets. The water or cooling medium 
should be introduced at the bottom 
of the condenser and should flow 
multi-pass from side to side and up- 
ward to assure that the condensate 
will be properly subcooled. Here 
again, this type of condenser is spe- 
cial, usually requiritlg wider tube 
spacing for minimum pressure drop 
and often requiring that the tube 
bundle be rectangular so that ample 
surface is available for cooling. These 
considerations make this case inap- 
plicable to the shortcut method of 
design, and therefore, it will not be 
considered in this series. 


DEVELOPMENT OF DESIGN 


Treatment for the vertical vapor-in- 
tube condenser and subcooler is based 
upon the assumption that there are 
two distinct zones in the exchanger. 
In the first zone the vapor is con- 
densed at substantially constant tem- 
perature and in the second zone the 
condensed vapor is cooled as a falling- 
film .on the same tubes. Thus, we 
have two heat exchangers in series. 
Obviously, the number and diameter 
of tubes chosen for the condensing 
zone must also be used for the cool- 
ing zone and the design problem re- 
solves into one of determining the 
length of tube required for each of 
these zones. The sum of the lengths 
of the condensing and of the cooling 
zone will be the length required for 
the completed condenser and sub- 
cooler. 

To obtain the temperature of the 
cooling medium at the end of the 


condensing zone (start of the cooling 
zone), it is necessary to make a heat 
balance over the two zones. For pure 
compounds the vapor temperature is 
assumed to be constant throughout 
the condensing zone. For mixtures 
the temperature at the end of the con- 
densing zone is the temperature at 
which condensation is complete. 
Although it is more correct to select 
physical properties of the condensate 
at two different average temperatures, 
one for the condensing zone and the 
other for the subcooling zone, for 
economy in time required for design 
and for other reasons described below 
this is not done. The physical prop- 
erties are evaluated at an arithmetic 
mean temperature of the six tempera- 
tures involved in the condenser and 
subcooler (high, medium and low 
temperature on both the shell side 
and the tube side of the exchanger). 
The mean temperature difference 
in the condensing zone is the log 
mean temperature difference between 
the vapor temperature and the cool- 
ing medium temperature at the start 
and end of the condensing zone. The 
mean temperature ‘difference in the 
subcooling zone is the arithmetic 
mean of the temperature difference 
between the condensate temperature 
and the cooling medium temperature 
at the start and the end of the cooling 
zone. It will be apparent that the 
temperature difference at the end of 
the condensing zone and the start of 
the cooling zone is one and the same. 
The reason for using arithmetic mean 
temperature difference for the sub- 
cooling zone is that the expression 
used for obtaining the heat transfer 
coefficient designates that the arith- 
metic mean temperature difference is 
to be used. Derivation of the expres- 
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sions for design factors for condensa- 
tion have been shown in Article III. 
For miscible fluids it is necessary to 
develop the expressions for subcooling 
so that the two separate zones may 
be calculated on a single sheet. 

The heat transfer coefficient for 
gravity flow of liquid layers (falling- 
films) is given by a correlation of 
Bays’. Rewriting the terms L and N 
in the Bays correlation to read B and 
L,, respectively, to be in keeping with 
the nomenclature being used in this 
series, we may write an equation for 
the line representing a viscosity ratio 
of 1 for values of the term CBI'/kL, 
less than 1 according to Eq. IV-1. 

Selection of the line for a viscosity 


ratio of 1 is based upon a series of * 


compromises. First, the zone of op- 
eration for most condensers and sub- 
coolers will be closer to a value of 
CBI/kL, of 0.1 than to 1.0 and in 
this region the lines are closer to- 
gether. Second, the condensate at the 
end of the condensing zone is already 
partially cooled because of the tem- 
perature gradient across the film at 
this point. Third, the physical prop- 
erties of the fluid for both condensing 
and cooling zones are estimated at a 
temperature [arithmetic mean of all 
six temperatures: (ty + te + th + 
Tx + Ty + T,)/6 = t,] which is low 
for the condensing zone and high for 
the cooling zone. Thus, there is no 
point in trying to make corrections 
for viscosity ratio. 

Principal advantage of the type of 
heat exchanger design illustrated in 
this series is that a uniform procedure 
is used so that any deficiencies will 
show up after a number of heat ex- 
changers have been designed, built 
and tested. Test data on several hun- 
dred condensers and subcoolers de- 
signed on the basis of the above as- 
sumptions indicate that the compro- 
mises are justified. 

Introducing the Weber equation 
for thermal conductivity (Eq. IV-2) 
and the expression for thickness of 
the film, B, (Eq. IV-3) into Eq. 
IV-1 and using the heat balance Eq. 
IV-4, final design equation for the 
subcooling zone (Eq. IV-6) may be 
developed. In general, this equation 
resembles the equation for the con- 
densing zone. The main difference 
is that the exponents are different. It 
is possible to place both the con- 
densing and subcooling factors on a 
single nomograph and to split up the 
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four columns on the computation 
sheet so that the condensing and sub- 
cooling factors may be determined 
simultaneously. 

The computations are made in the 
same manner as for previous heat ex- 
changers with the exception that 
there will be two separate summa- 
tions of the products of the four 
factors, each of which must be equal 
to or less than one. Total length of 
the tube will be the length, L, for 
condensing, plus the length, L, for 
subcooling. This total of the two 
lengths should be a standard tube 
length but the individual lengths, 
L, or Ls, may be odd lengths or frac- 
tions of lengths. 

To estimate the approximate size 
of condenser and subcooler required, 
a condensing coefficient of 150 Btu./ 
hr./sq. ft./deg. F. and a cooling co- 
efficient of 50 Btu./hr./sq. ft./deg. F. 
may be used. Using the temperature 
differences indicated on the computa- 
tion sheet, the total approximate area 
may be determined. By selection of 
any two of the three mechanical de- 
sign factors the third may be approxi- 
mated; thus by selecting a tube length 
and tube diameter the approximate 
number of tubes required may be 
caleulated. More detailed manipula- 
tions will be illustrated by the solu- 
tion to the problem which accom- 
pany this article. 


EXAMPLE 


To illustrate the use of the short- 
cut method for the design of a con- 
denser-subcooler, Example 12.4, p. 
290 from ‘Process Heat Transfer” by 
D. Q. Kern may be used. The vapor 
will be placed on the tube side and 
the particular exchanger suggested in 
the example will not be used but the 
size exchanger required for the duty 
will be calculated. 

The known factors for the problem 
may be shown as in the table. 
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The above figures may be trans- 
posed to the computation sheet and 
the computations made as follows: 

1. Calculate the temperature differ- 
ences and temperature changes in the 
columns under this heading. 

2. Using the two alignment charts 
in this article, obtain the physical 
property factor and the work factor 
for both condensing and subcooling. 
From the appropriate nomographs in 
Article I, obtain the corresponding 
factors for the conditions in both 
columns for the shell side. Fill out 
the columns for tube wall and fouling 
in accordance with the instructions 
on the computation sheet. Note that 
the left hand side of the divided col- 
umns under the headings tube side, 
shell side, tube wall and fouling are 
for the condensing process and that 
the right hand side of these; columns 
are for the subcooling process. 

3. Here again it is impractical to 
show the trial and error calculations 
leading up to the final design, but it 
will be noted that the factors add up 
to approximately 1 when using 532 
tubes, ? in. O. D. x 16 BWG, 16 ft. 
long (14 ft. for condensing and 2 ft. 
for subcooling). The mechanical de- 
sign factors for the tube side are ob- 
tained from the third nomograph ac- 
companying this article, Those for 
the shell side are obtained from Ar- 
ticle I. 

The final design is slightly oversize 
but it will be the nearest standard 
exchanger to satisfy the requirements 
of the problem. Note that this num- 
ber of tubes may be placed in a 25 in. 
shell provided the tube spacing is 
+# in. triangular as shown in Table 9, 
p. 842, Process Heat Transfer, by 
D. Q. Kern. 
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Fig. 1—Low 
even 


centrifugal smooth operations 
at low flows since et al close to zero flow. 


Fig. 2—With low 


ps, however, maximum 


head (N) is well-defined. Throttling below this causes surging. 


Watch Your Pump Safety Factors 


The intelligent application of pump safety factors 


will surely save you money, not only in equipment costs. but in your 
plant operations as well. Here’s a good philosophy to follow. 


HOWARD F. RASE 


The addition of safety factors to the 
calculated head and capacity of a 
given centrifugal pump is, of course, 
the normal and desirable procedure. 
As in all design problems, these safety 
factors allow for the many intangibles, 
both economic and engineering, which 
defy analysis. 

Although the values of pump safety 
factors vary within the industry, a 20 
percent margin on the calculated head 
and 10 percent on the required ca- 
pacity are typical. These factors are 
often applied to the final process quan- 
tities before requesting pump bids 
and are not necessarily the only safety 
factors included in the head and ca- 
pacity. Like taxes, there are many 
other factors which are hidden from 
the casual observer. 

In designing a process unit, safety 
factors are employed all the way from 
the original economic study to the 





Howarp F. Rase is assistant pro- 
fessor of chemical engineering at the 
University of Texas, Austin, Tex. 
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final process design. Some of these 
are forever hidden because they are 
based on managerial decisions beyond 
the realm. of the process engineer. 
Others, however, are added by the en- 
gineer in his design calculations. 
These factors accumulate and serve to 
increase the design size, not only of 
the pump, but of other equipment, 
too. 

It is not the purpose of this article 
to discourage the use of safety factors, 
but rather to encourage their intelli- 
gent application. More particularly, it 
is desired to emphasize the importance 
of a careful accounting of all safety 
factors used. In this manner logical 
consideration can then be given to the 
reduction of design quantities for the 
sake of economy and better operation 

It is important to realize, as with all 
arbitrary design factors, that safety 
factors are not sacred and should be 
used with discretion. The purchase of 
an excessively oversized pump can be 
not only uneconomical, but may also 
cause serious operational difficulties. 


Although each case must be studied 
separately and no general rules can be 
made, certain fundamental principles. 
are helpful. 


OVERSIZING DIFFICULTIES 


To understand.more fully the issues 
involved, a brief review of head-ca- 
pacity or performance curves for cen- 
trifugal pumps is in order. 

Figs. 1 and 2 represent two typical 
performance curves. It will be noted 
that in both cases the head-capacity 
curve reaches a maximum and then 
slopes down toward zero flow (shut- 
off). Stepanoff* has made this point 
clear by. stating that the head-capacity 
curve is actually a parabola with its 
apex tlisplaced to the right of zero 
discherge. 

In many pumps, as in Fig. 1, this 
effect is small since the maximum is. 
so close to zero discharge that it’s 
unnoticed. Unless care has been taken 
to obtain data points at very low 
flows, the curve is usually drawn with 
the shut-off head equal to, or slightly 
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greater than, the true maximum. Such 
a procedure is justified when the ef- 
fect is negligible as in Fig. 1. 

Low specific-speed pumps (500- 
1,000 rpm.), however, usually produce 
curves of the type shown in Fig. 2. 
In this case the maximum head is un- 
mistakable and is sufficiently removed 
from zero flow to make its considera- 
tion mandatory. 

The portion MN of Fig. 2, to the 
left of the maximum head, represents 
an unstable portion of the curve. 
When capacity is reduced by throt- 
tling the flow below N, head-capacity 
fluctuations occur which can cause 
violent surges in the pumping system 
and which under certain circum- 
stances can produce undue vibration 
in the piping and completely unsatis- 
factory pumping action. A thorough 
discussion of this phenomenon has 
been given by several authors,” * * 

Performance curves such as Fig. 2 
have been called unstable character- 
istic curves, while those similar to 
Fig. 1 are referred to as stable curves. 
Many pumps with relatively flat per- 
formance curves over a wide range ex- 
hibit this unstable characteristic at low 
flow rates. 

The advantages of constant head 
throughout a wide range of flow rates, 
inherent in pumps with flat charac- 
teristics, makes the pump desirable for 
many uses. But proper application is 
necessary to avoid the unstable region 
of the curve. A pump that has been 
grossly oversized may have to be throt- 
tled so much that it must operate in 
this unstable region and therefore it 
will perform erratically and completely 
unsatisfactorily. 


OVERSIZING AND PUMP SELECTION 


Pumps are selected so that the 
specified operating conditions fall at, 
or near, the best efficiency point. Re- 
ferring to Fig. 3, AB is the head-ca- 
pacity curve and CD the system curve 
which expresses the head-capacity re- 
lationships of the piping system to 
which the pump is to be connected. 
It is based on the variation of friction 
head with flow rate.* 

If the actual flow is to be less than 
is indicated by the intersection of the 
two curves, it is necessary to throttle 
the pump to reduce its capacity. This 
action, in effect, adds additional head 
to. the system and produces a new 





* Mann*® has given a good discussion of 
these system head curves. 
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Fig. 3—Correct pump sizing gives good operation (AB-CD) and high efficiency. Over- 
sizing forces a high degree of throttling (AB-CE) and results in lowered efficiency. 


curve, CE, and a new operating point 
at the intersection of Curves AB and 
CE. 

It will be noted that for the case 
where a high degree of throttling is 
required, as in CE, the operating point 
of the pump corresponds to a very 
poor efficiency and thus results in poor 
power economy. With large pumps in 
particular this loss in efficiency can 
increase power costs considerably over 
those for a pump sized to operate at 
maximum efficiency. 

Finally, excessive overdesigning not 
only causes the selection of a pump 
that is too big for the job, with all the 
attendant disadvantages already men- 
tioned, but it may also, at times, re- 
quire the selection of a different and 
more expensive style of pump in order 
to meet the specified requirements of 
the process. 

Most manufacturers offer several 
series of pumps, each of which covers 
a different range of operations. In a 
given group there may be half a dozen 
pumps of different sizes that can be 
selected for various head and capacity 
requirements, Beyond the range of 
this group one must proceed to the 
next series which is designed, for ex- 
ample, for higher pressure operation, 
and which is often considerably more 
expensive. And the price differential 
between the largest pump in the first 
series and the smallest in the second is 
generally far greater than the differ- 
ential between individual pumps in a 
given series. 





Suppose the usual safety factors 
call for a pump size that just excludes 
the choice of a pump from the first 
group. Wouldn’t it be sound engineer- 
ing to consider the use of a slightly 
lower safety factor in order to effect 
a considerable saving? 

Remember, our assumed 20 percent 
safety factor was not established by 
law; it constitutes a guess and almost 
undoubtedly a value of 18 or 19 per- 


cent would be just as valid. 


COOPERATION IS THE KEY 


In the selection of pumps for proc- 
ess plants, it’s strongly urged that the 
plant engineers work closely with the 
manufacturer’s representative, _par- 
ticularly when considering more ex- 
pensive items. And in order that the 
complete picture can be grasped by 
the pump engineer, don’t conceal any 
safety factors that have been used in 
arriving at the design quantities. 

This cooperative approach will 
make it possible for the pump repre- 
sentative to suggest reductions in 
these factors when it becomes appat- 
ent that such steps will produce either 
better pump operation; substantial 
savings, or both. 
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Hew te Meter Accurately When 
Liquids Contain Bubbles 


Leonarp Sreper, Engineer, E. R. Squibb & Sons Inc., 
Division of Mathieson Chemical Corp., New Brunswick, 
N. J. 


* July Contest Prize Winner 


If flowing liquids contain suspended gases in the form 
of fine bubbles, then volumetric metering becomes inac- 
curate because of time variations in the volume percentage 
of the bubbles. This means that the bulk density of the 
mixture will vary and only a mass-flow method of meter- 
ing can be relied on. 

A simple way to convert volumetric metering methods— 
such as differential pressure, constant-displacement and 
flow-velocity type instruments—to mass-flow metering is 
to add a density-measuring component, and combine the 
two readings by a multiplier. 

Assume water flowing through a pipeline at atmos- 
pheric pressure. The volume percent of suspended air 
bubbles varies from 10 to 30 percent (Case A in the table). 
In this case the bulk density of the air-water mixture 
can vary between 56.1] and 43.62 Ib. per cu. ft. and 
it is obvious that volumetric flow measurement will intro- 
duce a variable and unknown error in the weight rate 
of flow indicated, or in the totalized result. The table 


Variation of Bulk Density of Water With Suspended Air Content 
at 70 Deg. F. 


Pressure, 
Psia. 


4.7 
14.7 


Mixture Weight, —— Cu. Ft. of ———. 
Lb./Cu. Ft. i Liquid 
56.11 é 
43.62 


50.0 
50.0 


56.13 
43.68 


also shows in Case B that at 50. psia. a similar variation 
in volume percent of air bubbles will give almost the 
same variation in bulk density as in Case A. 


HOW INSTRUMENTS HOOK UP 


One method of setting up instruments to measure mass 
flow is shown in the sketch above. The instruments are 
conventional flow rate and density or liquid-level measur- 
ing units produced by several process instrument manu- 
facturers. They are arranged as follows: 

1. The volumetric flow rate is measured and transmitted 
by any conventional differential producer such as a rota- 
meter or orifice meter euipped with a pneumatic trans- 
mitter. This meter is in the process flow line. 

2. The density of the liquid-gas mixture is measured 
in a constant-level tank by means of a specific-gravity 
or liquid-level meter equipped with a pneumatic trans- 
mitter. This measurement is taken close to the flowmeter 
to reduce the time lag between flow rate and density 
measurements. 

3. The output pressures of the two instruments are 
multiplied in a ratio totalizer so that (vol./sec.) x 
(weight/cu. ft.) = weight/sec. The output of the totalizer 
is transmitted to a conventional pneumatic indicator or 
totalizer for recording the instantaneous or total flow. 

Should it be desired to convert the recorded mass rate 
of flow to volumetric rate of flow, free of air, this can 
be done by dividing by the bulk density of the liquid 
free of air. 

The accuracy of the corrected flow measurements pro- 
duced by this method will be of the order of the accuracy 
of the instruments used, at the pressures and gas per- 
centages encountered in most applications. However, at 
higher pressures, say over 100 psia., the contribution of 
the suspended gas to the mass of unit volume should be 
investigated before applying this method. 





% August Contest Prize Winner 
“Inner Tube Weighs Loads 
Con with Sim 
Pressure I 


icator.” 
ize of $50 in cash will be awarded to 
dieski Denver, Colo., district 


50 PRIZE FOR A GOOD IDEA—Until 
notice the Editors of Chemical 


month to the author of the best short 
article received that month and accepted 
for publication in the Plant Notebook. 
Each month’s winner will be announced 
the second following month and published 
the third following month. 


$160 ANNUAL PRIZE—At the end of 
each year the monthly winners will be 
rejudged to determirfe the year's best 
Plant Notebook article, which will then 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other than 


a McGraw-Hill employee, may submit as 
many entries for this contest as he wishes. 
Acceptable material must be previously 
unpublished and should be short, prefer- 
ably not over 500 words, but illustrated if 
possible. Articles which are acceptable 
but are not winners will be published at 
regular space rates ($10 minimum). 


Articles may deal with plant or produc- 
tion “kinks,” or novel means of present- 
ing useful data, which will interest chemi- 
cal efigineers. Address Plant Notebook 
Editor, Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 
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Aerylie Shield Protects Users of 
Hydrogen Fluoride Boiler 


Pau. C. Zemxe, Safety Engineer, Oak Ridge, Tenn. 


Those who use HF know its corrosive and dangerous 
potentialities. They appreciate the need for dependable 
ventilation and good protective clothing, but even such 
precautions may not be adequate to cope with bad leaks. 

Since leaks were almost inevitable in the high-pressure, 
high-temperature pilot plant HF boiler shown in the 
photo, we took particular care in studying the technique 
for confining the acid at its source, The network of brass 
and copper tubing was designed so that all valve handles 
could be placed outside a shield of 4-in. clear plastic. 
The shield is readily demountable for accessibility of the 
equipment for repairs. It permits easy inspection of the 
equipment at all times, but stops any spray and confines 
the fumes to the ventilating system. Note the etched 
area of the shield where a spray of HF cut a full sixteenth 
inch into the quite resistant plastic. 


Manhole Cover Hook Needs Proper 
Metal for Strength 


C. W, Srevens, Engineer, Dayton, Ohio. 





Where a process plant has 
underground piping, electri- 
cal distribution, and other 
underground systems, it is 
often necessary to lift the 





| Scale, inches manhole covers for inspec- 
1 tion. ‘The pick of course is a 
| a. phe serviceable tool for this pur- 
SAE 4130 Gr-Mo ee . 

steel pose, but, it is old fashioned, 








awkward and unsightly. We 
tried slender hooks, fash- 
ioned and heat hardened by the blacksmith. But it is 
not easy to make such a hook and it is likely to be 
either too~'soft, or hard and brittle enough to break. 
Actual test8 on such hooks fabricated by the shop smith 
showed’ hardnésses ranging all the way from 17 to 42 
Rockwell: ‘C’ in'the same hook. 
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The answer lay in use of the proper alloy and method 
of heat treatment. We tried hooks made of #-in. diameter 
SAE 4130 chrome molybdenum steel, which were then 
hardened all over by quenching from a hardening. furnace 
at 1,550 deg. F. in oil, then drawing back to 800 deg. F. 
Hardness tests on such hooks showed a variation only 
from 40 to 44 Rockwell C, 

The new hooks have proved to be thoroughly depend- 
able in field use. 














































Use a Mail Seale to Find 
Blower Capacity 


Tuomas N. Datton, Engineer, Feedrail Corp., New York. 


Thete is a simple way for determining either the 
quantity of air being delivered by a small fan or blower, 
or the velocity of the air through the discharge port, with- 
out usual instruments. This depends on measuring the 
force of the air against the platform of a small, sensitive 
scale, such as a postal scale. With two small blowers which 
were tested, this was simply accomplished by holding the 
blower over the scale platform and noting the force as 
measured by the weight which the scale indicated. The 
distance away from the scale is not critical over quite 
a range, nor is it necessary to have the air stream abso- 
lutely perpendicular to the platform, so that holding the 
blowers by hand was satisfactory. However, the air stream 
should be approximately perpendicular. 

In general, a platform area three or four times the 
discharge port area is satisfactory. With usual postal 
scales and small blowers it is not necessary in most..cases 
to increase the platform area against which the air stream 
pushes. 

This method depends ‘on the relations between the 
total force of the air stream, and its velocity, quantity, 
and the area of the discharge port. Then, F = wvVg, 
but w = AVd. Combining and rearranging these equa- 
tions: V = \/Fg/Ad. Since OQ = AV, then O = \/FAg/d. 
Taking g = 32.3 ft./sec.*.and d = 0.0762 Ib./cu’ ft., and 
converting F to ounces = £/16; A to sq. in. = a/144; V 
to ft./min. = v/60; and O to cu. ft./min. = q/60, the 
working equations become: 

v= Vf/a 

q= Via 
In the case of the two small blowers: Blower A had a 
port area a of 9 sq. in. and delivered a force f of 1% oz. 
From the equations q = 102 cu. ft./min. and v = 1,640 
ft./min. Blower B had a port area a of 6 sq. in. and de- 
livered a force f of 34 oz. Consequently, from the equa- 
tions, q = 118 cu. ft./min. and v = 2,830 ft./min. 


NOMENCLATURE 


a Blower discharge area, sq. in. 
A Blowei discharge atea, sq. ft. 
d Air density, Ib./cu. ft. 

f Force of air etream on scale, oz. > 
F Force of air stream on scale, lb. 

é Gravitational constant, ft. /sec * 

q Flow rate, cu. ft./min. 

Q Fiow rate, cu. ft./sec. 

v Air velocity, ft./min. tad 
V Air velocity, ft./sec. ¢ wee 
w Weight of air, Ib./cu. ft. 











vol. of make-up, evaporation or windage 


vol. of windage or circulating water (xi00 or 1,000) 


Note: 
50 Scole C=A/B 
For percents, Scale C gives 
% if Scale B foctor= 100 or 
10 « % if Scale B foctor= 1,000 


Scoie A, relative volue of ppm. chioride in circuloting water or 
Scole B, retotive value of ppm. chloride in make-up woter or 


60 ° 


Nomograph Cuts Time for Making 
Cooling Tower Calculations 


Grorce E. Marstone, Engineer, Chatswood, N. S. W.., 
Australia. 


A cooling tower is an item df equipment which is used 
in almost every chemical plant, power house or air condi- 
tioning system, and its operation is more often than not 
taken for granted. However, it is sometimes necessary to 
know the amounts of evaporation and windage loss in 
order to check on the cooling efficiency of the tower. 
While the evaporation loss causes the water to concentrate, 
the windage, drift or spray loss (which is the loss of fine 
droplets of water entrained by the circulating air) tends 
to limit the degree of concentration. 

First, it is necessary to determine the number of cycles 
of concentration of the water; i.e., the effective or mean 
number of times the water is concentrated under equilib- 
rium conditions. This is best calculated from the analysis 
of the make-up and circulating water by analysis for some 
constituent which is not affected during the circulating 
process, for example, by scale formation. Normally the 
chloride contént is chosen as it is easy to determine. 
Chloride is not removed from the system during the evapo- 
ration or by sludge or scale formation. 

It can be shown mathematically that the number of 
cycles of concentration C is related to the evaporation 
loss E and the windage loss W by the equation C = 
(E + W)/W. Since the total loss (E + W) is equal 
to the make-up, which is or could be measured, the wind- 
age loss can readily be calculated from the make-up and 
the cycles of concentration. The evaporation loss is then 
calculated as the difference between the make-up and 


windage loss. 
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In many installations. where the loss of dissolved solids 
from the system as wind-blown spray is insufficient to keep 
the dissolved solids.content of the circulating water at a 
sufficiently low figure, some of the water is bled off to 
waste. In the calculations mentioned, this amount is 
included with the windage loss. If it is known, the true 
windage loss can be calculated. 

The accompanying nomograph is, in effect, three super- 
imposed nomographs. It can be used for the following 
calculations: 

a. To calculate the cycles of concentration from the 
chloride (or other suitable salt) content of the make-up 
and circulating waters. 

b. To calculate the windage or spray loss given the 
volume of make-up and the cycles of concentration. 

c. To calculate the percentage of make-up, windage or 
evaporation loss, given that figure and the amount of cir- 
culation. This step has been included since these figures 
are normally used in this form in tower efficiency calcula- 
tions. For example the evaporation loss normally ranges 
between 0.85 and 1.25 percent and averages about 1 per- 
cent of the rate of circulation over the tower for each 10 
deg. F. temperature drop through the tower. The windage 
loss is generally in the range of 0.1 to 0.3 percent of the 
rate of circulation for mechanical draft towers. 

Because of the very wide range of concentrations and 
flows that are employed in different cooling towers, it is 
obviously impossible to use absolute scales for the nomo- 
gtaph except for a few limited or special cases. The nomo- 
graph scales have therefore been all made relative so that 
any desired units may be used. This is best illustrated by 
means of an example. 


A TYPICAL PROBLEM 


Step a.—If the chloride content of the circulating water 
is 350 ppm. and that of the make-up water is 70 ppm., 
what is the number of cycles of concentration? Connect 
35 on Scale A (35 x 10 = 350) and 7 on Scale B (7 x 
10 = 70) with a straight-edge to intersect Scale C at 
five cycles. 

Step b.—The make-up rate is 400 gph. What are the 
windage and evaporation losses? Connect 40 on Scale A 
(40 x 10 = 400) with 5 cycles on Scale C by means of 
a straight-edge and extend to Scale B which it cuts at a 
scale value of 8. Since a factor of 10 was used on Scale A 
the windage loss is 8 x 10 = 80 gph. The evaporation 
loss is therefore 400 —80 = 320 gph. 

Step c.—What are the percentages of make-up, evapo- 
ration and windage loss if the circulation rate is 20,000 
gph? 

For make-up connect 40 on Scale A (1 unit = 10 gph.) 
with 2 on Scale B (1 unit = 10,000 gph. or scale value 
times 1,000) by means of a straight-edge to cut Scale C 
at 20 (line c,). Since the scale factor of 1,000 was used 
this represents 2.0 percent make-up. 

For the evaporation loss connect 32 on Scale A (1 unit 
= 10 gph.) with 20 on Scale B (1 unit = 10,000 gph. 
or scale value times 1,000) by means of a straight-edge 
to cut Scale C at 1.6 percent evaporation loss (line ¢,). 

For the windage loss connect 40 on Scale A (1 unit = 
2 gph.) with 10 on Scale B (1 unit = 2,000 gph. or scale 
value times 1,000) by means of a straight-edge to cut 
Scale C at 4 = 0.4 percent windage loss (line ¢,). 
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ENTRAINMENT SEPARATION 


This is a subject you will be hearing more about. Most data on separation of 
particles from gases and vapors deals with solids. Here is a comprehensive 
survey of types, design and performance of liquid entrainment separators. 


CHARLES F. MONTROSS 


General Aniline & Film Corp., Grasselli, N. J. 
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x ANY operation where a gas or 
vapor is generated from a liquid, 
or where a gas passes through a 
liquid, complete separation of the two 
phases never occurs. The gas will 
entrain and carry with it varying quan- 
tities and sizes of liquid droplets. Ta- 
ble I lists a few of the many cases in 
which such liquid entrainment takes 
place. These and many others are ex- 
amples of cases where entrainment 
separators are needed. 

Entrainment we may define here as 
the carrying over of liquid particles by 
a Carrier gas or vapor which moves at 
too high a velocity to permit the quick 
settling out of the droplets by gravity. 
The liquid particle suspension—an 
aerosol—is thus an assemblage of 


small droplets in air, or other gas or 
vapor. The term aerosol, of course 
(as well as the British synonym ‘“‘par- 
ticulate”), can also refer to suspen- 
sions of solids in gases or vapors, but 
in this report is limited to liquid sus- 
pensions. 

In dealing with entrainment separ- 
ation we are concerned about the effi- 
ciency of removal, as well as the quan- 
tity of entrainment which gets by. By 
cleaning efficiency » we mean 100 x 
[{1—(effluent conc./influent conc.)]; 
and by the entrainment which gets 
by, or percent penetration, we mean 
100—n. 

Many fine articles have summarized 
the methods for removing solid and 
liquid matter from carrier gases and 
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vapors, but most have been oriented 
toward solids removal, that is, the 
separation of dusts and fumes. Few 
have attempted a comprehensive study 
limited to liquid entrainment. Here 
we shall deal solely with the latter. 
The greatest obstacle has been a lack 
of performance information, either 
from equipment makers or other 
sources. Most such information is on 
solids. In fact, many sorts of en- 
trainment removal equipment are re 
garded by makers and users alike as 
intended only for solids. And yet it is 
true that the basic principles applying 
to the removal of spherical solid par- 
ticles, apply also to liquids. The only 
exception is in filtration which does 
not have a strictly comparable aspect 
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in liquid entrainment removal. For 
that reason we shall be dealing here 
among others, with certain types of 
entrainment separators which are not 
ordinarily considered as liquid en- 
trainment separators. The point is 
that they can be used for this pur- 
* pose, and in some cases may be pre- 
ferred to other separator types. 

In organizing this report we have 
attempted a logical sequence of analy- 
sis and solution. of the problem by 
various, methods. However, so as not 
to offer too much distraction from 
mathematical theory in the body of 
the text, most of this theory has been 
segregated in the last part of the re- 
port, pp. 232-7. 

In separation of liquid entrain- 
ment, we are concerned with particles 
of normal density in micron or sub- 
micron sizes, The primary mechanisms 
by which their collection takes place 
on a surface include: 

Settling 

Centrifugal force 
Impingement 
Electrostatic attraction 


Diffusion 


io! 


re] 
> 
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Porticie diameter 

Fig. 2—Cumulative icle size distribu- 
tion: (a) normal, (b) skewed, and (c) 
double-peaked probability. 


It must be remembered that en- 
trainment removal means the separa- 
tion of particles in the liquid state. 
Any such liquid which vaporizes and 
hence is present in the gaseous state 
cannot be separated by entrainment 
separation methods. 

Like so many engineering problems 
in our free and competitive society, 
entrainment separation usually has 
economic limits. Each problem must 
be analyzed for its effect on subse- 
quent operations and procedures. 
Usually we can select the economically 
most desirable method, equipment, 
and extent to which the entrainment 
will be removed. However, sometimes 
the strictly economic aspects must be 
waived due to pressure of other con- 
siderations. Among these may be 
health hazards and pressures from so- 
ciety, for example, air pollution laws. 


AIMS OF ENTRAINMENT SEPARATION 


The characteristics of an ideal en- 
trainment separator are summarized 
in Table II. The major aims of such 
a separator, among many others, in- 
clude: 


Porticie diameter, microns “(p= 1725,400 in 


) 
10% 


Table I—Some Typical Applications of 
: Entrainment Separation 


An attempt to give a complete list of 
desirable applications for entrainment re- 
moval is futile. The only safe rule is to be 
certain that wherever there is a separation 
of liquid phase from a gaseous phase, 
there will be entrainment. Listed below 
are only a few of the many applications 
of entrainment separation equipment: 


General Equipment 


Distillation columns 
Packed towers 
Absorption columns 
Flash tanks 
Vacuum towers 
Evaporators 

Stills 

Deodorizers 
Separators 
Accumulators 
Knock-out pots 
Steam boiler drums 


Specific Uses 


Monoethanolamine from scrubbers 

Reduction in air pollution 

Air conditioning spray washers 

Sulfuric acid mist ; 

Sulfur from hydrogen sulfide gases 

Oil from exhaust steam 

Oil and water from gas compressor outlets 

Dusts, oils, water, scale from air tool lines 

Placed before jets to reduce erosion, in- 
crease vacuum 

Chlorinated products from muriatic gases 

Distillery spent mash 

Phosphoric acid from phosphorus burners 

Oxygen lancing 

Tar fogs from furnaces 

Acidic mists from enamel smelting fur- 
naces 

Removal of sulfuric acid from 
chlorine in electrolytic caustic 
facture 

Removal of liquid chlorine from gaseous 
chlorine in the manufacture of muriatic 
acid. 


dried 
manu- 


1. Removal of liquid particles from 
the carrier when they will be harmful 
to a subsequent process. 

2. Return of recovered liquid for 
further processing when the product 
is a vapor, thus increasing quality or 
yield. 
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Particles fall at constont terminal velocity 
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Fig: 3:cSuitimary ‘of particle characteristics and method of separation from carrier’ stream’ (after Lapple‘). 
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CHARLES F. MONTROSS, author of this 
report, is supervisor of the process evalua- 
tion section at General Aniline Works, 


3. Collection and recovery of a 
valuable product. 

4. Reduction of air pollution and 
working hazards, 

5. Reduction of equipment mainte- 
nance, for example, eliminating dan- 
ger from slugs of liquid entering com- 
pressors or turbines. 


PARTICLE CHARACTERISTICS 


Particle size is commonly defined 
by its diameter in microns, or less 
commonly by its radius. A micron is 
1/1,000 millimeter or 1/25,400 in. 
The mesh-size method often used to 
describe solids of course has no appli- 
cation with liquids. Fig. 3 summar- 
izes some particle characteristics. 

There are several ways of describing 
the diameter of the average spherical 
particle: 

1, Diameter of sphere having aver- 
age area: 

Dyav = vz (np D;?)/ Zn, 

2. Diameter of sphere having av- 

erage volume: 


Dyoe = W/E (np D;*/ Bn, 
3. Diameter of sphere having geo- 
metric mean diameter: 
Does = € ~® 
where B = & (npln D,)/= (ny). 
Particle Number and Size—The 
probable number of particles of vari- 
ous sizes can be approached by either 
arithmetic or logarithmic probability. 
If the number or weights of particles 
is plotted against the size being con- 
sidered, curves similar to those in 
Fig. 1 result, and should approximate 
the probability curves. Often the 
curve will be skewed to left or right 
as in Fig. 1b, or the curve may have 
several peaks, as in lc. If a cumulative 


Grosselli, N. J. In addition, os an adjunct 
professor, he teaches graduate courses 
in chemical engineering at Brooklyn Poly. 
His earlier activities have been in plant 
supervision and in petroleum- and chemi- 
cal-process design work. 

Now completing the work on his doc- 
torate, Mr. Montross received an AB in 
chemistry from NYU, a bachelor’s in 
chemical engineering. from Cooper Union, 
and a master’s in the same specialty from 
Brooklyn Poly. He is a member of AIChE, 
ACS and Sigma Xi. 

Out: of hours he describes himself as 
a “vicarious chicken farmer,’ and ad- 
mits thet keeping up with his two small 
sons is one of his big problems. His main 
hobby is photography. 


plot is made, summing up the number 
or weight of particles having a size less 
than that being considered, then for 
each of the types of distribution 
shown in Fig. 1 the correspondingly 
lettered curves of Fig. 2 are produced. 
Cumulative arithmetic probability pa- 
per is available, on which case (a) in 
Fig. 1 would plot as a straight line. 

The logarithmic probability dis- 
tribution* of particle sizes having nor- 
mal distribution can be determined 
with cumulative logarithmic probabil- 
ity paper, on which Case (a) in Fig. 1 
again plots as a straight line. 

Unlike solids carried in a_ gas 
stream, it has not so far been pos- 
sible to obtain actual measurements 
of droplet sizes entrained. Estimates 
have been made for very special pieces 
of equipment, such as nozzles, oper- 
ating under special conditions. But 
these assume that particle distribution 
will be the same as previously meas- 
ured. Generally, for liquid entrain- 
ment, it is necessary to estimate the 
average particle size and then assume 
a normal probability distribution. This 
problem is being tackled from so many 
different points of view today that 
there is every hope for an early ap- 
proach to a general solution. 

Physical Properties of Particles— 
The vapor pressure of a small particle 
does not change from that of a large 
one or a large mass of licuid until the 
particle size reaches 0.01 micron in 
diameter. Since this size is well be- 
low anything censidered as entrain- 


(Continued on page 218) 


~*Normal logarithmic probability distribution is repre 
sen’ rd 


ge V2; ) 
= (Np/in a, )-2 
wbere B= {ln Dy = ln Dycs/2int vel; Does’ ts the neo- 
metric mean: and ge is the geometric standard deviati 
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Table Il—The Ideal Entrainment Separator 


An ideal entrainment separator should 
have the following elements or charac- 
teristics: 


1. Compact ; occupying a small volume 

2. Low in initial cost and Installation 

3. High in removal efficiency which 
should be maintained throughout the life 
of the equipment 

4. High efficiency of removal at low 
velocities; efficiency maintained despite 
large variations in velocities 

5. Low in operating costs, maintenance, 
etc. 

6. Automatic in operation 

7. Self-cleaning or have a long cycle 
between cleanings 

8. Effect a sharp separation with a mifi- 
mum expenditure of energy (pressure 
drop) 

9. Linear distance a particle must move 
for separation should be a minimum 

10. Once collected, the liquid should not 
be re-entrained 

11. Provide means of recovery of valu- 
able materials removed from the collector, 
or simple disposal of undesirable liquid 

12. Be applicable in any system where 
entrainment might occur 


Table 111—General Factors in Design and 
Selection of Entrainment Separators 


Performance Information 


Particular application 

Capacity to be handled—minimum, nor- 
mal, maximum 

Continuous or intermittent operation 

Source and characteristics of power 

Efficiency desired 

Maximum allowable pressure drop 

Minimum particle size to be removed 

Operating temperature 

Operating pressure 

Operating velocity (if limited) 


Gas or Vapor Phase Information 


Nature or composition of gas 
Quantity of gas 

Molecular weight or distillation curve 
Viscosity at operating conditions 


Entrained Liquid Information 


Nature or composition 

Quantity (concentration) 

Particle size and distribution 

Specific gravity at operating conditions 
Viscosity at operating conditions 
Disposal of liquid collected 


Mechanical Features 


Materials of construction 

Position of inlet (if special) 
Position of outlet (if special) 
Other special considerations 


Physical Installation 


Externally installed 
Width, length and height available 
Internally installed 
Type of vessel 
Di ions of v 
length, other 
Free space available 
Obstructions which may affect flows 
Existing or proposed vesselg so that 
dimensions may be altered 
Special location and installation prob} 
lems 


Is, ie., diameter, 
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Table ['V—Centrifugal Separators, Mechanical Features 


10. Horizontal separator. . . 


11. Van Tongeren cyclone. . 


12. Biroeco Type D 


Special Materials 
of Construction 


Steel, alloys 


Steel, alloys 


Any which can 
be shaped 


Steel, alloys 


Steel, alloys, 


Any fabricatable 
terials 


ma 


Any machineable 
metal 


Steel, alloys 


Steel 


Steel, alloys 


10 and 
larger 


16-152 
alloys 


Cast iron, steel, 


Special Features 


Blades shaped to direct material into 
annular slot leading to hopper 
Primary and secondary collection 
sections 
Four internal rotors revolved by gas 
itself; rotate in opposite’ directions 


A spiral motion is imparted to the 
gas*by annular vanes 
Multicyclone principle, might be 
made in plastic 
Two stages of centrifugation and one 
of settling with guided flow 
Liquid particles caught by skimmer 
pockets 
Inverted cones reduce re-entrainment; 
complete cleaning without interrupting 
perations; factory a bly 
Very low pressure drop 





Internal steam separator for boilers 


Sometimes concrete Utilizes “double eddy” for increased 
lined 


efficiency by providing bypass from 
top to conical portion of cyclone 
Continuous or intermittent discharge; 
eollection hopper can be changed to 
increase efficiency 


Multiple 
Multiple 
Single 
Single 


Multiple 


Multiple 


Multiple 


Single or 
multiple 


Single 


Arrangement 


Fan and eollector 
combined 

Fan and collector 
separate 
Vertical 


Vertical 


Cast iron, steel, Spinner element sets up whirl within 1.25 sq. ft. per 


16. Aerotec mist extractor .. 


Green Fuel Economizer 
Thermix Corp. 


alloys individual tubes. Primary and 

secondary collection can be used 
Very flexible in design; automatic rap- 
Corp. ping of filter cones during operation 
Uses multicyclone principle 


Steel, alloys 


Any meta} 


1,000 cfm. 
tube bank 
Single or 
double cones 
‘ Vertical, hori- 
zontal or angled 


Table V——Centrifugal Separators, Operating and Performance Characteristics 


6 Tubular collector 4 P 


6. Hi-eF purifier........ 


7. Flick 
& Type MTSA 


9. Type 8 


10. Horizontal separator... ...... 


Pressure, Psi., 


Manufacturer Minimum-Maximum 


American Air Filter Corp, Limited 


American Blower Corp. Limited 


Logan Engineering Co. 30-2,000 


Western Precipitation Corp. Limited 
Controlled by materials 
of construction 


Controlled by materials 
of construction 
Controlled by materials 
of construction 
Up to 25 


Up to 1,500 


Controlled by materials 
of construction 
Controlled by materials 
of construction 
Controlled by materials 
of construction 


meng pe by materials 
of construction 


Up'to 5,000 


Temperature, °F. Power Requitements 


Up to 200 Considerable 
Considerable 
Up to 200 
Depends on material 2-4 in. water 


1-3 in. water 


1 mm, Hg minimum 
Up to 1,100 Inches of water 
Up to 700 0.1-0.2 in. water 
Up te 1,050 None 
\4 hp. per M cfm. 
of gas 
Inches of water 


Inches of water 


Depends on material used 
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Table IV—Centrifugal Separators, Mechanical Features (Cont. ) 


\ Standard 
Au or 
Gas Inlet ~ Gas Outlet--—————-—.Optimum Equipment Tailor- 
Location Number Shape Location Number Shape Location Required Made 








Side Single Circular Top Single Circular External Motor and 
controls 


Side Single Top Single Rectangular External Motor and 
controls 


54-15 ‘ Compact Bottom Single Single Circular External None 


Vanes at Compact As Single As As Single Rectangular Varies ss ceeses ++» Multiclone 
inlet required required required 
None Compact Side Multiple Rectangular Side Multiple Rectangular Before . Tubular collector 4 P 
fan 


Limited Bottom Single Circular Single Circular Internal 


— Side Single Circular Single Circular External 
plate 

Splitters, As Manifold Rectangular Single Rectangular External 
vaning required i 


Vanes in As Single Rectangular As Single or Rectangular External None; 
inlet required tequired double sometimes 
vibrators 
— Side Single Rectangular Side Single Circular Internal None .. Horizontal separator 
slit 
Dependent Side Single Rectangular Top Single Cireular Internal or Fan .Van Tongeren cyclone 
on size external 


Average Side Single Rectangular Top Single Rectangular External Receptacle f Siroceo Type D 
recommended 


Asrequired Side Single or Rectangular Top Single Rectangular External Secondary Siroceo Type ST 
multiple collector 
if needed 
As Asrequired Side Single Circular Single Rectangular External Fan ss Saag ou kneel 
required 
es Asrequired Side Single © Circular Single Circular None Aerotee mist extractor 
requi 


Table V—Centrifugal Separators, Oper. and Performance Characteristics (Cont. ) 


Capacity, Cfm., 
Minimum-Maximum Special Claims Limitations Repairs and Maintenance Device 


Rotating Type 
100-1,800 Won't handle sticky materials Could be high due to clogging, Rotoclone Type D 
or lint plugging or rotor unbalance 
As required Efficient collection in mini Must be discharged regularly Could be high due to clogging Sirocco cinder fan 
space 
5-12,000 Opposite turning rotors and scrub- Self-cleaning except for sludge 
bing rings increase efficiency 





300-unlimited Controlled flow by vanes Temperature only Hopper to be kept clean 


Unlimited Less erosion, less space Operation below 1.0 in. water © Must be discharged regularly 
not recommended 


Low 
},000-unlimited No re-entrainment Boiled out and scraped 


600-800 per tube Assembly at factory cuts down Aisles allow for cleaning 
cost Can be blown down in service 
2,000-unlimited Internals guaranteed against Adhesive solids may require Hopper to be kept clean 
erosion for 10 years electrical vibrators 
50,000-1,450,000 Ib. of Same as toiler superheater Horizontal separator 
steam /hr. 
100-unlimited Skimme: insures high efficiency Does not handle wet, sticky Hopper to be kept clean .... Van Tongeren cyclone 
materi 
10~-100,000 Series 311—minimum space Hopper must be discharged 
Series 321—maximum efficiency regularly 
Unlimited Maximum-efficiency, minimum- High concentration, i.e., over 
space designs 5 grains/cu. ft. drops 
efficiency 


1,000-unlimited 


Varies with pressure drop » Removes both liquids and dusts Efficiency drops at low loads be .... Aerotec mist extractor 
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ment, this property can be assumed 
to remain constant. 

Electrical charges are generally of 
minor importance since most of the 
particles are uncharged. Those which 
may have been charged previously will 
have decreased in number because of 
the presence of oppositely charged 
ions. Thus if it is found desirable to 
have charged particles, this must be 
done separately. (See later discussion 
of electrostatic separation. ) 

The bulk density of an aerosol is 
not much greater than that of the car- 
rier itself. This becomes evident 
when it is considered that to increase 
the density the number of particles 
per unit volume must become high, 
or the particles must be very large, or 
both these conditions must hold. 
However, if the particles are large, 
gravity settling will take place. If 
the number of particles is large, the 
particle size will increase rapidly and 
again there will be settling. It is only 
with particle sizes of about 10 mi- 


crons that higher density can be 
achieved. 

Regarding optical properties, the 
maximum scattering effects take place 
when the wave length of the light be- 
ing scattered is approximately equal 
to the particle size. The greatest scat- 
tering is in the forward direction and 
the maximum polarization is at right 
angles to the incident light. 

Essentially, an entrained system is 
unstable. Given enough time the en- 
trained liquid particles will disappear 
—either by precipitation or by vapor- 
ization. The smaller the particle size, 
the longer the time for this disappear- 
ance. The purpose of entrainment re- 
moval is to help achieve this removal 
in a reasonable length of time. An en- 
trained liquid is subjected to two basic 
forces in the quiescent state—gravity 
and Brownian movement. An aerosol 
of small particles will first be sub- 
jected to Brownian movement until 
particles have coalesced to sufficient 
size for settling to take place. 


Entrainment Removal Equipment 


We have already seen that the 
principal mechanisms of entrainment 
separation include gravity settling, 
centrifugal force, impingement, elec- 
trostatic attraction, and diffusion. In 
many cases actual equipment com- 
bines two or more of these mechan- 
isms. The following section discusses 
each of the main equipment types. As 
an aid in. design and selection of 
equipment, Table III summarizes the 
principal factors that must be con- 
sidered. 


GRAVITY SETTLERS 


Since the function of a gravity set- 
tler is basically to reduce the velocity 














from one which permits entrainment, 
down to a velocity which will permit 
gravity to effect a removal, it is essen- 
tially a very simple piece of equip- 
ment. Because of this simplicity it is 
undoubtedly the earliest type of en- 
trainment separator. Actually, any 
knock-out pot, accumulator or ex- 
panded section in a line, which pro- 
vides a horizontal surface is, in the 
true sense of this definition, a gravity 
settler. However, its practical appli- 
cability is limited to from 50 to 100 
microns as the minimum removal size. 
Its pressure drop is, of course, very 
low and can be supplied by natural 
draft from stacks, etc. It may be built 
in almost any shape, size or other vari- 
able. Gravity settling can be of two 
basic types, tranquil and stirred. Set- 
tlers can be of the simple type, or of 
the horizontal baffle type, as typified 
by the well-known Howard settling 
chamber. 

Any simple gravity settler provides 
a large chamber which decreases the 
velocity of the gases carrying the en- 
trainment. Howard's modification 
(Fig. 4) provided a number of hori- 
zontal baffles on to which the particles 
could settle after traveling only a 
short vertical distance, instead of 
traveling the entire height. Vertical 


baffles would have no utility in a grav- 
ity settler. 

Theory—The basic theory for the 
removal of particles by gravity is de- 
veloped in the later section on Deriva- 
tions. When the droplets are greater 
in size than 100 microns, Equation 
(23) represents the terminal velocity 
due to gravitational effects only. 
When the droplets are less than 100 
microns but larger than 2 microns, 
the settling velocity is determined 
from Equation (26). For smaller sizes 
the Stokes-Cunningham Law applies. 
Brownian movement has little effect . 
in gravity settlers. 

There are two major types of set- 
tling which can be encountered—tran- 
quil and stirred. Actually, the only 
effect of the stirring is to maintain an 
even concentration. It neither helps 
nor hinders the settling. This can be 
clarified if we consider the stirred set- 
tling case. The horizontal compon- 
ents of the convection currents have 
no effect on the fall. The downward 
components are roughly equal to the 
upward components so that they can- 
cel each other. 

For different particle sizes the set- 
tling velocities for droplets of unit 
density are roughly: 

Particle diameter, 

microns,...........0.1 1.0 10.0 100.0 
Settling velocity, fps. .0.0000027 0.00012 0.01 1.0 

Efficiency—If an entrainment-laden 
carrier enters a horizontal gravity set- 
tler, a particle must settle to the bot- 
tom before the gas leaves the vessel 
if it is to be removed. When the 
velocity of the gas through the settler 
(based on the horizontal area) is 
equal to the terminal velocity of the 
smallest particle to be removed, this 
particle will be completely removed. 
Thus: 


uy = q/B.L, (1) 
When u; is not equal to q/B.L., the 
removal efficiency becomes: 


Substituting for u, its value from 
Stokes’ Law Eq. (26) and assuming 
7» = 1.0 (100 percent efficiency) : 


18 wg . 

D, nin = Vi; Bal. (pi— p) (3) 

From Eqs. (1) and (3) it becomes 

clear that the efficiency of separation 

is almost independent of height. The 

height must be sufficient to prevent 

re-entrainment or the efficiency will 
drop. 
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Fig. 5-8—(5a) Proportions of typical cyclone; (5b) Double spiral in a cyclone; (6) Cut size for cyclones similar to Fig. 5a; (7a) 


Viscosi 
for cyclones of Fig. 5a; (8) Method of 


For a Howard Chamber, it can be 
shown that 


u,; = q/ N.BL, 
And Eq. (3) becomes 


(4) 





Pane nee 18y N,q 
snes gt Bil, (pt—p) 


Pressure Drop—The pressure drop 
of a simple gravity settler can be esti- 
mated reasonably well by the stand- 
ard methods of calculating pressure 
drops in a conduit. The hydraulic 
radius can be used for non-circular 
chambers. 

Design and Selection—If all the in- 
formation listed in Table III is sup- 
plied and the maximum velocity of 
the carrier is maintained below 10 
fps., there are sufficient data for the 
complete specification of a simple 
gravity or Howard-type settler. 

Mechanical Features — Transitions 
should be gradual and the entrain- 
ment-laden carrier should be well dis- 
tributed laterally. Guiding vanes, per- 
forated plates, distribution rings and 
screens are used to help this distribu- 
tion. A great percentage of the instal- 
lations are “home-made.” Their sizes 
go from inches to many feet in diam- 


(5) 





eter. They are made of every con- 
ceivable material of construction. The 
space required is considerable. No 
auxiliary equipment is required, Some- 
times wires, wide-mesh screens and 
hanging pipes are run through the 
chambers in an effort to reduce eddy 
currents. 

Performance The simplicity of 
gravity settlers permits pressures and 
temperatures limited only by the ma- 
terials of construction used. Their 
capacity can be made as great—or al- 
most as small—as desired and their 
life expectancy is unlimited. Repairs 
and maintenance are no problem with 
simple gravity settlers but for the 
Howard Chamber, due to the hori- 
zontal baffles, they can become a con- 
siderable and annoying problem. More 
than any other type, settlers are used as 
a precleaner to be followed by a more 
efficient systera: 


CENTRIFUGAL SEPARATORS 


As is true also with the collection 
of dusts, centrifugal separators are 
undoubtedly the most commonly used 
types for entrainment removal. This 
is due primarily to their simplicity of 
construction and low maintenance 
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and velocity correction factors for cut size given by Fig. 6; (7b) Relations between collection efficiency and particle size 
determining overall efficiency of cyclones. 


costs. Their efficiencies are not as 
high as those of some other types of 
separators. Often, if higher removal 
efficiency is needed, they may be pre- 
ceded or followed by supplementary 
separators. A droplet size of 5 to 10 
microns is generally considered . the 
lower size limit for particle removal. 
Several types are illustrated in Fig. 9. 
Mechanical features of centrifugal sep- 
arators are summarized in Table IV, 
with operating and performance char- 
acteristics shown in Table V. 

Centrifugal separators may be 
classified into stationary and rotary 
types. The first, more common type 
may be classified as: 


Single and multiple 
Tangential and involute 
Single- and double-spiral 


Operation—The centrifugal sep- 
arator is a device utilizing radial accel- 
eration for separating the entrained 
particles from the carrier. Because of 
the liquid’s greater density and mo- 
mentum, the circular motion imparted 
to the fluid causes the entrained parti- 
cles to separate from the carrier and 
impinge on the side walls, then mov- 
ing downward by the vertical compo- 
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9. : (a) Multiclone (Western 
ne ig Pe agen mete gp a 


(V. D. Anderson Co.); 1B Horson separator (Foster 
Corp.); Flick separator (Wurster & Sanger Inc.); (h, i) Aerodyne tube and collector 
Annies Dewlepoant Cuep) 


Precipation Corp.); 
.); (e) 


nent of the force, as well as by gravi- 
tation. , 

In general, the centrifugal separator 
(Fig. 5a”) is composed of a cylin- 
der into which the aerosol is intro- 
duced tangentially and at high ve- 
locity, with a conical chamber below. 
The main entrainment removal occurs 
below the primary cylindrical section, 
in the inverted cone. The gas spirals 
downwards, as shown in Fig. 5b, and 
then spirals upwards inside the down- 
ward spiral and discharges through 
the outlet. The smaller particles are 
removed in the zone where the dou- 
ble spiraling is taking place, not only 
because of the more rapid centrifugal 
action due to the smaller diameter 
but also because the relative velocity 
between the outer and inner spirals is 
greater than that of either alone. 

Theory—The theory for the re- 
moval of particles by centrifugation 
alone can be found in the‘section on 
Derivations. One might expect coa- 
lescence forces to play a part in this 
type of separation. However, the ef- 
féctiveness of coalescence is in the 
0.1-0.5 micron particle range and to 
remove particles of 0.1 micron in size 
would require a centrifugal accelera- 
tion equal to 1 million times that of 
gravity. 

Removal Efficiency—As shown on 
p. 234 in the Derivation section, the 
size of particle which can be removed 
by centrifugation is represented by 
Eq. (35). The cut size particle which 
can be separated would have to travel 
a distance equivalent to that of the 
gas stream, i.e., s = B,, and the ve- 
locity V, must equal the cyclone inlet 
velocity. Therefore: 


9uB, ae 
Don VN. Gi 


Fig. 6" is a plot from which the cut 
size D,. can be obtained. This has 
been drawn up for a cyclone having 
dimensions indicated in Fig. 5a. If 
the gas velocity is not 50 fps. or has a 
viscosity other than 0.02 centipoise, 
then Fig. 7a” will give the correction 
factors to be used to obtain the cut 
size. 

Particles which are larger than the 
cut size are removed in percentages 
greater than 50 percent. The removal 
efficiency for different size particles 
(represented as the ratio of the parti- 
cle size to the cut size) is shown in 
Fig. 7b.” 

From Figs..6_and 7a it is possible 


(6) 
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to obtain an overall removal efficiency 
by making a plot similar to Fig. 8.‘ 
The shaded areas are obtained by 
drawing a horizontal line which gives 
equal areas. 

When the curves just mentioned 
cannot be used, it is necessary to cal- 
culate the efficiency by use of Eq. (6) 
above. For cyclones of the type in 
Fig. 5a, N, is equal to 5. Other types 
having different dimensions or other 
special features can give an N, varying 
from less than 2 up to 10 or higher. 

If s is not equal to B., then s/B, 
represents the fraction of the en- 
trained material which is removed. 
Thus: 


Dy min V8/Be (7) 


In all types of cyclones there can 
exist a secondary effect known as the 
“double eddy current.” This is due to 
the radial pressure difference created 
by the lower velocity of the carrier at 
the outer periphery and the top com- 
pared to the bottom of the enveloping 
duct. Its magnitude depends on the 
degree of curvature and the width of 
the carrier path. Some of the particles 
thrown to the outer casing may be car- 
ried to the clean gas and re-entrained. 
Another effect is that it counteracts 
the separating velocity of the gas. 
Usually these “double eddy currents” 
are small compared to the double 
spiral effect in a cyclone. 

In some cases conditions in the 
cyclone may be severe enough to cause 
further atomization of the droplets. 
For instance, this may occur when the 
stable drop diameter in a cyclone is 
smaller than the maximum drop diam- 
eter entering. 

Pressure Drop—Flow through a cy- 
clone is rather complex and it has 
been difficult to obtain a good pres- 
sure drop formula. However, Lapple 
has suggested several relationships 
(Ref. 4) which can be used to ap- 


proximate the pressure drop: 
A pa = K (D,/D,)* (8) 


where K = 3.2 for (D./D.) from 0.25 
to 0.75. 


D, 


Fa = KB.ll./D2 (9) 
where K varies from 7.5 to 18.4. 
Lawrence * has found reasonably good 
agreement with Eq. (9). 

Design and Selection—In addition 
to the factors in Table III, these con- 
siderations are important: 

1. Maximum radial distance that 
particles must travel in order to be 
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Fig. 10—Typical impingement separators: (a) Metex knitted wire mesh (Metal Textile 


Corp.); (b) Strong separator (S 
on evaporator (Arthur Harris & Co.); (d) Im 


Carlisle & Hammond); (c) Reverse-flow 


Pan poor 


we separator (mainly 
e.g., fly ash) (Buell Engineering Co.); (e) Tracyfier ( Knox Co.); (f) Type E. separator’ 
(Wright-Austin Co.); (g) PL separator (Ingersoll-Rand Co.). Many others are similar, | 


especially to (b), (f) and (g). 
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separated from the carrier: The shorter 
this distance, the more efficient the 
removal. 

2. Radius of curvature of the path 
of the <arrier: The shorter this dis- 
tance, the more efficient the removal, 
Wii concommitant increase in pres- 
sure drop. This change in diameter is 
probably the largest factor in increas- 
ing efficiency. However, if the pres- 
sure drop is to be maintained constant 
it is necessary to go to multiple units 
in parallel in order to retain capacity. 
Actually the removal efficiency cannot 
be increased too much by a change in 
diameter so that a compromise must 
be arrived at. 

3. Velocity: The higher the inlet 
and outlet velocities, the higher the 
internal velocity and, therefore, the 
greater the efficiency. Inlet velocities 
of 50 fps. and outlet velocities of 
100 fps. are considered good practice. 
But increases in velocity result in in- 
creased pressure drops. 

4. Angular distance of travel of the 
carrier: The longer this distance, the 
better the removal. Thus, up to a 
point, increasing the length of a 
cyclone increases its efficiency. 

5. Inlet transition: Should be grad- 
ual in order to keep the pressure drop 
down and prevent jetting effects. 

6. Increased concentrations: These 


Table VI—Impingement 


result in decreasing the pressure drop 
and increasing efficiency. 

7. Minimum size removable: Prac- 
tically, the lower limit of removabil- 
ity is about 1 to 2 microns in diam- 
eter. Below this size, the particles are 
retained in the carrier stream. 

8. Previous experience: This is a 
factor which should neither be exag- 
gerated nor minimized but always 
considered in relation to its appli- 
cability to a particular problem. 


IMPINGEMENT SEPARATORS , 


The impingement type separator 
depends for its removal qualities on 
the striking of particles on to a sur- 
face. This must inevitably be accom- 
panied by some weak centrifugal force 
action as the carrier moves towards the 
outlet. Except for the knitted wire 
mesh type (which also involves scrub- 
bing by the liquid removed) these are 
the main forces that take part, with 
gravity collecting the particles on the 
walls. Several types are illustrated in 
Fig. 10. Other well known types in- 
clude the coke box used for many 
years in sulfuric acid plants, and 
packed towers operated without the 
circulation of a scrubbing liquid. Both 
mechanical features and operating 
data for impingement separators are 
summarized in Table VI. 


Separators 


Metex Knitted Mesh 
(Metal Textile Corp.) 


Any 
Any which can be knitted 


Many impingements; inserted in any 
equipment 


Strong Separator 
(Strong, Carlisle & Hammond) 


5% to 20 in. 
Steel or other 


Several stages of impingement 


In general, impingement separators 
are of two types, both involving di- 
rect impingement. In ‘one group 
there is little centrifugal force, in the 
other, considerable centrifugal force. 
The carrier strikes an obstruction and 
the entrained particles continue until 
they impinge on the surface. The gas 
turns to go around the obstruction, 
leaving the particles behind and con- 
tinues until it strikes further obstruc- 
tions. 

Theory—The “stopping distance” 
that will be traveled by a particle when 
the gas streamlines are bent has been 
developed in the section on Deriva- 
tions. Centrifugation and settling by 
gravity are also taken up there. 

Efficiency—For flow around a cyl- 
inder, all particles which lie between 
streamlines A and B in Fig. 11* will 
impinge directly. The so-called target 
efficiency then becomes the ratio of 
the distance X (from A to B), to the 
diameter of the target, i.e., X/D,<100. 
When Stokes’ Law applies, the effi- 
ciency is a function of 

D,*V 91/18 uD, 

Several methods are‘ available for 
obtaining the efficiency of collection 
by impingement alone. However, an 
overall measure of efficiency has not 
been developed. If the assumption is 
made that impingement is the con- 


Reverse Flow Separator 
(Arthur Harris & Co.) 


6M to 11% ft. square 
Stainless eteels 304 and 316 


Single 
Vertical 
17% to 72 in. 
None 
Small 


Side 
Single 
Circular 


Single or multiple 


Side Top 
Single Single 
Circular Cireular 
Directly over boiling 
Observation glass 
Tailor-made 


None 
Standard 


Vacuum 


ny, depends on vessel in — installed Vacuum to 1,200 
200 


Frey suena which installed 1,020 
Less than 0.5 
60-900* 


2. Temperature, °F, minimum-maxim im. . . 


s 
200.140,000 Ib. /hr. steam at 2,000-10,000 Ib. /hr. steam 
150 psi, 
Sanitary construction, used 


Combines impingement, gravity, centrifugal 
in evaporators 


and-scrubbing:; very low initial cost 
Not for high solids content 
1-15 up to 30 at vacuum 
98-09.5 


* At operating conditions, per sq. ft. 
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trolling mechanism in scrubbing, then 
either Fig. 12 or Fig. 13 can be used, 
with Fig. 12 preferred. 

Pressure Drop—There is so little 
information available on pressure drops 
of most impingement separators that 
reliance must be placed on the manu- 
facturer’s tests and experience. 

Design and Selection—The factors 
listed in Table III are sufficient to 
" give all the information required for 
impingement separator specifications, 


SCRUBBERS 


Compared to other methods of re- 
moving entrainment from a carrier, 
the use of scrubbers of the more com- 
plex type is rather recent. Gas wash- 
ers or packed towers have been used 
for a long time, but venturis,- im- 
pingement separators, etc., are rela- 
tively recent. The goal of the 
scrubber is to provide a surface for the 
removal of the particle such that sepa- 
ration of the droplet from the carrier 
will be most likely. The essential con- 
dition then becomes that of an inti- 
mate contact between the gas and 
the scrubbing liquid. To obtain this 
contact many pieces of equipment 
have been developed which all con- 
tain two common elements—(1) a 
method of obtaining a fine particle 
size of scrubbing liquid and (2) a 


method for removing the liquid from 
the gas. Generally, water is the scrub- 
bing agent. For specific problems 
other materials such as alkalis, acids 
or wetting agents may be added to the 
water, or various other liquids may be 
used. 

The principal types of scrubbers are 
illustrated in Figs. 14 to 17. Their 
mechanical features are summarized 
in Table VII, while Table VIII gives 
data on operation and performance. 

Scrubbers can be considered to fall 
in nine groups, including (1) Cham- 
bers, washers and sprays; (2) centri- 
fugal scrubbers; (3) venturi types; 
(4) impingement scrubbers; (5) wet 
filters (“capillary” scrubber); (6) 
packed scrubbers; (7) film-type scrub- 
bers; (8) scrubbers with rotating ele- 
ments; and (9) miscellaneous types. 

Operating Principles — Scrubbers, 
no matter what their details, all in- 
clude some method of making fine 
particles of the liquid stream, inti- 
mately mixing this stream with the 
gas to be scrubbed, providing an ele- 
ment of time for the contact to be 
maintained, separating the gas from 
the liquid, and providing an adequate 
method of removing the liquid from 
the system or recycling it for reuse. 

Theory—There are a number of 
forces which cooperate in removing 


Table ViI—Impingement Separators (Cont.) 


LR Collector 
(Buell Engineering Co.) 


Steel or other 


Vertical baffle 


Single 
Vertical 


Single 
Vertical 
Initial velocity high None 

Large Fair 


Side 
Single 
Rectangular 


Side 
Single 
Ree! 


Side 
Single 
Circular 


Side 
Single 
Circular 


None 
Standard 


None 
Standard 


PL Separator 
(Ingersoll-Rand Co.) 


Type E Separator 


Traoyfier 
(Blaw-Knox Co.) (Wright-Austin Co.) 


% in. up 9-21 in, 
Stainless steel, alloys Steel and cast steel 
Oblique baffle 


Multiple 
Vertical 


Baffles 
Fair 


Side 
Depends on chamber 


None 
Standard 


None 
Standard 


Any 


Low High 
Depends on materials of | Depends on materials of Depends on materials of 


construction construction 
50-11,000 


Basically for fly ash 


construction 
Inches of water 
16.5 to unlimited 


Stainless steel construction 


About 10 
Straight-line efficiency 
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an entrained particle from its carrier 
stream when an additional liquid sur- 
face is present. The most important 
of these are impingement and diffu- 
sion, although electrostatic forces, 
gravity and centrifugal force are also 
significant. 

Impingement, as here defined, is 
actually a combination of direct im- 
pingement and interception. By in- 
terception is meant the collection of 
particles which pass close enough for 
their surfaces to touch the collector 
and thus be retained by it. By direct 
impingement is meant the stopping 
of a particle due to the “blocking” 
effect of the collector. The theory for 
the distance that a particle can travel 
across streamlines (stopping distance) 
is developed in the section on Derti- 
vations, which also develops the theory 
regarding the additional forces of dif- 
fusion, gravity and centrifugal force. 

Impingement is of major impor- 
tance in scrubbing but it has been 
found that the scrubbing liquid par- 
ticle size should be from 50-100 mi- 
crons in diameter for the best condi- 
tions. Diffusion becomes significant 
for the smaller particle sizes, up to 5 
microns, Gravity and centrifugal 


forces are significant only for the larger 


particles. 
(Continued on page 226) 


Mechanical Features 


Diameter or cise 
Special materials of construction 


Ode vessonncebeesns tae Special features 


Senou wn nue 


Optimum location 
Auxiliary equipment 


Pressure, psig., minimum-maximum 
Temperature, °F., minimum-maximum 


Power requirements, in. of water 
ioe akon 8 Capacity, cfm., minimum-maximum 


Special claims or features 


e 2 G@ *#&2 wpe 





Table ViI—Scrubbers, Mechanical Features 


Per Unit 
Single 
Single or 
with or against gas flow multiple 
or at angles 
3. Pease-Anthony cyclonic serubber. Chemical Const. Corp. Single 
R. ©; Mahon Co, As required Any which can Multiple 
be fabricated vertical 
Whiting Corp. 234-10 Steel Disin' Single or Vertical 


multiple 
6. Multiwash scrubber Claude ae 3-11 Many impingement stages Single Vertical 
Venturi 3 


7. Pease-Anthony venturi scrubber. Chemical Const. Corp. As required 
8. LP multiple-action, Type V 





Single Horizontal 
Individual scrubber Single Vertical 
throats 


Impingement plates Single 


High velocity of Multiple 
impingement 
Single 


Simplicity As required Generally 
4 in. thick 
Water is sprayed over a Multiple 
glass fiber filter 


Any which can Liquid removed becomes _ Single or 
be knitted scrubber liquid multiple 


Any which can Any packing As needed 
be fabricated 


Any which can Liquid film runs down Single 
be fabricated sides 


17. Bubblecap scrubber with spray CC. O. Bartlett & Spray noazles or rotors Single Vertical 


Gas and liquid go through Single 
rotors 


Schmieg Industries Single Vertical 


Table VilI—Scrubbers, Operating and Performance Characteristics 


Power Requirements, 
Temperature, °F. Inches of Water Capacity, Cfm. Special Claims 


Above freezing, below 8-10 <100 to 50,000 

boiling of liquid used 

Below “tel point of 0.1-0.5 Any desired 
uid 


8. Pease-Anthony cyclonic scrubber Inches of water to >90 Gas temperature to 1,550 1-4 500-175,000 
i aS ore Facd cans icone Saves Low Based on liquid 


2-4 As required 
Gas temperature up to 2,000-30,000 
1,800 
Based on liquid ’ 1,500-30,000 


1,500-48,000 


2-8 20-100,000 
20-30 (liquid) 1,000 per element 


<1 


1,000 per element 
<2 A 


Depends on design 200-1,000 per ft.* 


Low 100-500 per ft.? 
2 
10 hp, per 1,000 cfm, 
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Table VII—Scrubbers, Mechanical Features (Cont. ) 


Gas 


: Space 
Distribution Requires ———————Gas Inlet 
ments Location Number Shape 


Aids 


None 


Baffles, 


louvers 


Tangential 
entry 
None 


Tangential 
entry 
Tangential 
entry 


None 


Divided 
into smal] 
portions 


None 


Number of 
sections 
None 
Voids in 
mesh 


Number of 
sections 
Voids par- 
tition gas 


Tangential 
feed 


Tangential 
feed 


None 
Rotor 


None 


Limited 
High 


High 
Low 
Fair 
Very small 
Fair 


Very 
small 


Fair 


Fair 


Fair 


Low 
Fair 


Side 


Any 


Top 
Side 





Single 


Single or 
multiple 


Single 


Circular Bottom 


Any 


~ Losation 


Any 


Rectangular Top 


Circular 


Circular or Top, side 
tangular 


rec 
Cireular 


Circular 


Rectangular 


Circular 


Depends on equipment 


Side 


Multiple 


Rectangular 


Depends on equipment 


Side 


Side 


Side 
Side 


Top 


Single or 
multiple 


Single or 


multiple 
Single 
Single 


Single 


Cireular 


Circular 


Rectangular 
Rectangular 


Top 


Top 


Top 


Side 


Top 


Number 


Single 


Single 
Single 


Auzili 


Gas Outlet--——————. Equipment 
Required 


Shape 
Circular 


Any 


Device 
Chamber, Washer and Spray 
Waterjet scrubber 
..«.. Washers and spray chambers 


Centrifugal 


. -Pease-Anthony Cyclonic scrubber 


seesees +s. Multiwash serubber 


Venturi 
...Pease-Anthony venturi scrubber 


...s+++LP multiple-action, Type V 


Circular 
Circular- 


Depends on equipment 


Side 


Depends on equipment 


Top 


Top 


Top 


Top 


Multiple Rectangular 


Single or 
multiple 


Single or 
multiple 


Single 
Single 
Single 


Standard or 
tailor-made 


Cireular 


Circular 


Motor drive 
for rotors 
Drive 


Circular Drive 





Impingement 
¥eknees¥ekees . Peabody scrubber 


Brassert disintegrating nossle 


Liquid vortex contactor 
Metex knitted mesh 


.. .Metex filters (various densities) 


... Bubble-cap scrubber with spray 
rotor 
Theisen disintegrator 


Centri-merge rotor scrubber 


Table VilI—Scrubbers, Operating and Performance Characteristics (Cont. ) 


Liquid Requirements 
Per 1,000 Cfm. of Gas 


Limitations 


Clogging of sprays 


Low solids 


Low solids 
Low solids 


Life Expectancy Velocities, Fips. 


50-100 gpm. 
0.5-2 gpm. 
3 gpm. 
20-30 gpm. 


3-10 gpm. 


200-300 at venturi 
throat 


Low 
High 


Efficiency not too high Medium for packing 


Efficiency not too high 


High 


Fair 
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Centrifugal 
Pease-Anthony cyclonic scrubber 


Venturi 
. .Pease-Anthony venturi scrubber 


...+.+.LP multiple-action, Type V 
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Efficiency—Owing to the wide var- 
iations in scrubbing techniques and 
the fact that several forces come into 
play, it is difficult to present efficiency 
calculations which are broad enough 
to cover this field.’ If impingement is 
controlling, then target efficiencies 
can be obtained from Figs. 12 or 13. 
Where a liquid is sprayed radially 
through a rotating gas, Kleinschmidt 
has suggested the following equation 

g=l—e (10) 
where B = 3y,xy/2DL and is ob- 
tained from a plot such as Fig. 12. 

Pressure Drop—There are no rela- 
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Table [X—Operation and Performance of Electrostatic Precipitators 


Cottrell Single Stage 
80,000-100,000 V. 


110 V.-550 V. ’ 


0.2-0.6 kw./1,000 cfm. 
0.25-1.0 in. W.G. 


any 
6°-15" 


Precipitron 


12-14,000 V. 
5-7,000 V. 

600 per cell 

5/16" to 1/2’ 


110 V, 
Single 
25-60 
20-80 watts/1,000 cfm. 
0.10-0.20 in. W.G. 


125 psi. 


First cost, $,/cfm. handled 
Economical efficiency, wt. percent. . . 


tionships given in the literature for 
determining the pressure drops in 
scrubbers in general. Individual types 
as well as various sections of a given 
scrubber can be calculated with some 
degree of accuracy. However, experi- 
mental results are the best information 
available and can be obtained from 
most of the manufacturers of scrub- 
bling equipment. Their generalized 
values can be found in Table VIII. 

Design and Selection—In addition 
to the factors listed in Table III, it 
is important to consider the selection 
and disposal of the scrubbing liquid. 
In some cases it may be desirable to 
recover the entrained material from 
the scrubbing medium. 


ELECTRICAL PRECIPITATORS 


Electrical precipitators have found 
broad use in entrainment removal, in 
particular for sulfuric acid mists. 
Their ability to remove very small 
particles at reasonably high efficiency 
is well accepted. However, the price 
of removal is not low. When the con- 
centration of the entrainment be- 
comes high, problems in removal are 
encountered, This is usually the type 
equipment one goes to when others 
cannot do the work well. It is large 
and requires a goed deal of auxiliary 
equipment, but it does an excellent 
job on particle sizes which have not 


yet been brought under control by 


other methods. 

Design of a precipitator is. depend- 
ent largely on whether it is intended 
for removal of solid or of liquid en- 
trainment. Fig. 18 shows a type used 
for the latter purpose. Table IX shows 
design and performance features for 
electrical precipitators. 

Most precipitators operate on direct 


0.25-1.00 
90-99.9 
Perforated plates, screens, guide 


1,200 °F. 350 °F. 
Mist from sulfur burner gases 


Air cleaning 
Short-circuiting by mists of high 
conductivity 

0.10-0.25 


current, although there is an alternat- 
ing current type. Of the first type, 
there are both single- and two-stage 
types, with both plate and pipe types 
in the single-stage form. 

Operating Principles—In its sim- 
plest form the action of an electrical 
precipitator may be described as tak- 
ing place in the following manner: 
(1) Admission of particle-bearing gas 
to precipitator. (2) Ionization of gas 
(and particles) by electrical discharge. 
(3) Migration of gas and particles to 
the electrode of opposite potential. 
(4) Precipitation of particles. (5) Col- 
lection of particles. (6) Exit of par- 
ticle-free gas. 

Since it is believed that ozone for- 
mation is less with a positive discharge 
than with a negative discharge, pres- 
ent-day practice tends towards the 
former (positive) for air-conditioning 
equipment and the latter for industrial 
equipment in order to take advantage 
of the higher sparking potential for 
the negative discharge. 

Theory—The precipitation or re- 
moval of suspended particles, either 
solid or liquid, from a gas by electrical 
means is accomplished by the use of a 
strong electrical field. When a gas 
passes through such a field, it becomes 
ionized. If it contains suspended 
particles, these particles will become 
electrostatically charged. Ions are 
formed in the spaces about high- 
corona-discharge electrodes. Ordinarily 
the electrodes are of small cross-section 
and curvature (e.g., a wire, edge or 
point) so that a high electric field is 
made possible for ionization. 

The electrostatic field is produced 
by maintaining a high electric poten- 
tial difference between two terminals 
or electrodes. One of these is filamen- 
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tary and is kept charged by a connec- 
tion to a suitable source of high volt- 
age. The other electrode is grounded. 
When the ionized gas passes through 
the field between these electrodes, the 
charged particles of suspended matter 
are repelled and precipitated on the 
smooth surface of the grounded elec- 
trode from which they are removed by 
suitable means. 

Equations for the forces involyed 
in electrostatic separation are given in 
the section on Derivations, together 
with expressions for the particle and 
gas velocities, residence time, and 
separating efficiency. (See p. 235.) 

Efficiency—The efficiency of elec- 
trical precipitators is closely tied in 
with the residence time of the sus- 
pended particles in the active field. 
The efficiency can be made to ap- 
proach 100 percent as closely as eco- 
nomic considerations will permit. But 
small increases in efficiency ine this 
range can be obtained only with very 
high additional investments. Not as 
important as time, but still important, 
is the increase in efficiency with pres- 
sure. 

Pressure Drop—There is little in- 
formation available from a theoretical 
point of view on the pressure drop in 
electrical precipitators. Reliance must 
be made on tests and experience of 
the manufacturers. 

Design and Selection—The data 
called for in Table III together with 
Eqs. (51) to (60), provide all the in- 
formation needed for the selection of 
a precipitator. 

Types and Functional Parts—There 
are two basic types of electrical pre- 
cipitators: (1) The single-stage type 
in which ionization and collection are 
combined. This type is used mostly 
. for the removal of liquid or sludge 
particles and volatilized fumes. (2) 
The two-stage type in which ioniza- 
tion is achieved in one portion of the 
equipment, followed by collection in 
the other portion. This type is used 
primarily for the collection of dry 
dusts. Since we are concerned with 
the removal of entrained liquids from 
a gas, the discussion will cover mainly 
the single-stage precipitator. 

The precipitator consists of four 
principal parts, including (1) A 
source of high voltage; (2) high- 
voltage ionizing electrodes and asso- 
ciated collecting electrodes; (3) a 
means of dispersing of the collected 
material (in the case of liquid ‘mists, 
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Fig. 14—Typical, scrubbers of venturi, washer and wetted-filter types: (a) Pease-Anthony 
venturi scrubber (Chemical Const. Corp.); (b) typical spray washer chamber as used in 
air conditioning; (c) water-jet scrubber (Schutte & Koerting Co.); (d) wet 








filter (Air & Refrigeration Corp.); (bottom) wetted-filter elements of 
(Metal Textile Cate) nm Corp )w e compressed 
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Fig. 15a—Centrifugal wash scrubber (Du- 
con Co.). 


the collected material flows off by 
itself); and (4) a shell to house the 
precipitator. Considering each of the 
functional parts of the precipitator 
separately: 

Source of Ionizing Potential—The 
mechanical rectifier is fundamentally 
a synchronously driven make-and-break 
switch. The drive is a special three- 
phase synchronous motor and the rec- 
tifier is a rotating Bakelite disk with 
arcing tips and four stationary shoes 
suitably connected to the high-voltage 
transformer terminals, the precipitator 
and the ground. 

Electrodes—The high-voltage elec- 
trodes must be so supported that they 
are insulated from the precipitator and 
the shell at all times. They are usually 


energized negatively. The collecting 


electrodes, usually of plate or pipe 


type, are grounded and supported from 
the shell. 

The high-voltage electrodes must 
necessarily be supported from high- 
voltage insulators located in insulator 
compartments. These electrodes must 
actually be centered between the col- 
lecting electrodes. Otherwise it will 
not be possible to maintain maximum 
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Fig 15b—Pease-Anthony cyclonic scrubber 
(Chemical Const. Corp.). 


voltage, so that precipitation efficiency 
will be impaired. These electrodes 
must be small or have sharp edges to 
facilitate the formation of corona. 
Two forms of electrodes are used. 
They are steel wire and twisted square 
rods, 

The purpose of the insulator com- 
partment is to keep the insulators dry 
and clean. If the insulators should get 
wet they would arc over, causing local 
heating and breakage of the porcelain. 

Many types of collecting electrodes 
have been designed, because the suc- 
cess of precipitation largely depends 
on them. The considerations in their 
design include need for maximum 
collecting surface; and freedom from 
buckling or warping, and from ero- 
sion by the collected material. 

Removal of Collected Material— 
Liquid mists present no great removal 
problem because the collected mate- 
rial just flows off. However, in the dry 
type precipitator there is a problem 
since the dust must be removed from 
the collecting electrodes without re- 
dispersing it in the gas stream. This 
is done by rapping the electrodes. 

Precipitator Shell—The choice of 


o Romei mcr papaed Type S_ scrubber 
(Whiting Corp.). 


material and type of construction used 
for a precipitator shell is dictated by 
many considerations but the most im- 
portant single one is usually cost. 

Pipe electrode. precipitators are 
built with cylindrical steel shells and 
domed tops. This is probably the 
most economical form of precipitator 
for this type of unit because the space 
in a cylindrical tank can be used 
economically by nesting the pipe col- 
lecting electrodes in most of the 
space. Rolled and welded tanks are 
usually less expensive to fabricate than 
square or rectangular steel shells. 

Plate and curtain collecting elec- 
trodes as used in dry type precipitators 
do not lend themselves to economical 
use of the space in cylindrical tanks. 
However, in special cases where the 
precipitator is to operate under. sev- 
eral pounds per square inch of inter- 
nal pressure, it may be cheaper to use 
a cylindrical shell. 

Precipitator shells can be built of 
almost any material including (1) re- 
inforced concrete throughout; (2) re- 
inforced concrete supports and frame 
with brick or tile walls; and (3) steel 
throughout. The choice of construc- 
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re 15d—Multi-wash scrubber (Claude B. 
Schneible Co.). 


tion materials is dictated principally 
by temperature, corrosion, contamina- 
tion of product, and cost. 

Shell design takes into considera- 
tion such factors as building code pro- 
visions for wind pressures and for seis- 
mic forces, as well as pressure vessel 
code regulations, if required. 


SONIC PRECIPITATION 


It has been well established that 
sound vibrations above a certain fre- 
quency, depending on the particle 
size, will cause coalescence of par- 
ticles. Thunder claps and explosions 
are known to precipitate rain. Air raid 
sirens will precipitate fogs and intense 
vibrations in manufacturing areas may 
cause precipitation from suspensions. 

Application of sonic forces to collec- 
tion of aerosols is a rather new idea. 
It has been tried for the collection of 
sulfuric acid mist but other applica- 
tions have as yet been quite limited. 

There are two types of sound gen- 
erators—a vibrating crystal, rod or 
plate and a pulsating gas stream. 

The first is the best suited to labora- 
tories, because power input and fre- 
quencies may be easily controlled and 
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Fig. 16a—LP multiple-action scrubber, 
Type V (Johnson-Marsh Corp.). 





accurately measured. The power con- 
sumption of this type of generator 
makes it inefficient for commercial 
use. 

The second type may work on the 
Hartman Air Set principle, or may be 
a simple siren. The Hartman Air Set 
is based upon the fact that gas issu- 
ing from a nozzle at supersonic speeds 
is surrounded by unstable pressure 
areas. This whistle was widely used 
for research before we had high fre- 





\ \ \ Gas out 














Fig. 17—Schmieg Centrimerge, typical of 
scrubbers with rotating elements to pro- 
duce spray. 





Fig. 16b—Liquid vortex contactor (Blaw 
Knox Co.). 





quency current and apparatus for con- 
verting it into sound. However, it does 
not give energy levels of sufficient 
strength for commercial utilization. 

The siren, then, is the most com- 
mercially usable sound generator. Ow- 
ing to the high intensity sonic waves 
it generates, the entrained particles 
are forced to vibrate. Collision and 
coalescence take place. The larger par- 
ticles formed are then subjected to 
collection by some of the more usual 
techniques—impingement, scrubbing, 
centrifugation, etc. Fig. 19 shows how 
the principle has been applied to acid 
mist collection. 

Theory—There are three major 
forces which act upon a sphere sus- 
pended in a sonic field: (1) The co- 
vibration of the particle in the gas; 
(2) the Bernoulli forces arising be- 
cause of the constriction of the me- 
dium between adjacent particles; and 
(3) the radiation pressure arising be- 
cause of the difference in momentum 
on two sides of a particle. Expres- 
sions for these will be found in the 
section on Derivations, pp. 235-6. 

Efficiency—A measure of, the effi- 
ciency of a sonic precipitator can be 
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Fig. 18—Electrostatic precipitator for sul- 
furic acid mist, of type produced by both 
Research Corp. and Western Precipitation 


obtained by the use of the so-called 
“index of agglomeration” which is 
the product of the sound intensity and 
exposure time. At present as much 
as 4 sec. may be required, with ulti- 
mate collection efficiencies going up 
to 99 percent. The sound pressure 
level would be about 150 decibels. In 
the end, however, efficiency depends 
on the collecting device which fol- 
lows the sonic generator. 

Exposure Time—Exposure times 
up to 4 sec. have been used, but these 
have also been as little as fractions of 
a second. As indicated in the theory, 
the frequency of the gas is a major 
factor in the amplitude of vibration 


of the particle and therefore in the 
number of collisions. The ideal fre- 
quency, of course, is that which gives 
no appreciable motion to the larger 
particles while giving maximum ampli- 
tude to the smallest. This ideal fre- 
quency may be calculated from the 
formulas given (p. 235) but it must 
be remembered that as agglomeration 
proceeds, the particles grow in size. 
This will slow down the continuation 
of the agglomeration and make more 
difficult the completion of the proc- 
ess. It is generally desirable to attain 
a size of about 12 microns. Therefore, 
selection of a frequency is a compro- 
mise based on experience, and this 
frequency is generally about 1-5 kilo- 
cycles. In this range the exact fre- 
quency takes into account the charac- 
teristics of the generator and the size 
and shape of the agglomeration cham- 
ber. 

Intensity of Sound Field—The in- 
tensity or sound pressure level in an 
acoustic field is generally measured in 
decibels. Threshold agglomeration in- 
tensities are about 140-150 decibels. 
The intensity is limited by the fact 
that gases cannot support tension. 
Therefore, the ambient pressure con- 
trols the maximum intensity. This 
maximum is feasible, too, only at the 
ports of the siren, and drops off rapidly 
at distances from the port. The size of 
the inlet and outlet, the dampening 
effect of the chamber, and the reso- 
nance of the chamber all affect the in- 
tensity level available in the agglom- 
eration zone and also the efficiency of 
the operation. 


Particle Concentration — Usually 
the particles which are below 10 mi- 
crons in size should have a concentra- 
tion above 1 grain per cu. ft. (2,300 
mg. per cu. m.). If the concentration 
is too low there will be an insuf- 
ficient number of particles to give 
adequate coalescence and it may be 
necessary to introduce some inert par- 
ticles to increase the concentration. 
On the other hand, an excessive con- 
centration will adversely effect the 
efficient use of the energy. 


OTHER METHODS 


There are several other principles 
used to a limited extent in removing 
liquid entrainment, including (1) 
adsorption, (2) chemical reactions, 
and (3) thermal and condensation 
methods. Two principles that are im- 
portant in removing solids from gas 
streams have no real counterparts in 
the separation of liquid entrainment. 
These are filtration and adhesive sep- 
aration. Most commercially available 
filters can not handle liquids’ prop- 
erly. Those which can, actually act as 
scrubbers or impingement separators, 
with diffusional forces playing a large 
role. Filtration as a separating mech- 
anism therefore disappears. 

Adsorption—The use of adsorbents 
has been limited in the main to re 
moval of vaporized materials from a 
gas. However, where the loading is 
low it is possible to use an adsorbent 
system for removal of entrained par- 
ticles. The methods of removal may 
and do overlap the others, eg., 
scrubbing and wet filtration. By re- 


Table X—Comparison of Various Types of Entrainment Separators 


* Controlled by materials of construction only. 
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$0.04 to $0.50/cfm. for steel 
Fair 


Centrifugal Collectors 


Good 
Any which can be assembled 


Very low 


Simple Gravity Settlers 
$0.03 to $0.10/cfm. for steel 


Secrubbe- 


$0.15 to $1.50/cfm. 
Medium 
Fair 
0.1 to 50 
Pumps and motors 


Low to 90 percent 
2-5 microns 
Controlled by boiling point of liquid 
Must be carefully considered 
Any which can be assembled 


Fair 
Not too much we venturis 


5-10 and up to gl for venturis 
Impaction, centrifugal, diffusion, gravity 


Low 
None except special one. 
Medium 


Corrosion, spray clogging 
0.1 to 10.0 


Fair 
Low to high 
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moving vapors from the system, the 
entrained particles are in turn vapo- 
rized and adsorbed on to the surfaces. 
In this manner an adsorbent system 
could follow one of the other methods 
more efficient on a weight basis, and 
the particle concentration could be 
reduced further. Use of this method 
alone would not appear to be economi- 
cal with higher concentrations since 
regeneration and replacement of ad- 
sorbent would become a considerable 
expense. 

The theory for this method is 
limited but is available in “Chemical 
Engineers’ Handbook,” 3rd ed., p. 886. 

Chemical Reactions—An effective 
method of removing troublesome en- 
trainment is to react it chemically 
before it leaves the stack. This 
method is limited in use from the 
point of view of this report as it tends 
to violate most of the points listed 
for an ideal entrainment separator. 
However, as an air pollution control 
it may be quite helpful. In fact, by 
coating a catalyst on to a framework 
of knitted wire mesh an effective 
removal is obtained which actually 
combines chemical reaction with im- 
pingement separation. Another ap- 
plication of chemical reaction is to 
scrub an entrained acid with alkali, 
or vice versa, before the carrier moves 
on to the next process step. 

Thermal Separation—When drop- 
lets are subjected to thermal forces 
two effects result: (1) The droplets 
tend to move away from a_ heated 
surface to one with lower tempera- 
ture, and (2) the droplets tend to 


grow or new droplets are formed 
owing to condensation effects. 

If the diameter of the droplets 
is much greater than the mean free 
path of the gas molecules, the force 
is proportional to 


ln? Dp p ( aT 
T dim 


for the range 0.1 to 1.0 micron in air. 
If the diameter is equal to or less 
than the mean free path of the gas 
molecules, the force is proportional to 


dn Dy p_ (2) 
T Alm 
for the range less than 0.1 micron in 
air. Above the diameter of 1 micron 
the velocity becomes independent of 
the particle size. 

Commercial devices carrying out 
this method of separation are gener- 
ally heat exchangers. For entrainment, 
these must usually be followed by 
another method of removal of drop- 
lets. 

Condensation—Small droplets act 
as nuclei for increasing particle growth 
when vapors are condensed. Thus, 
an entrainment system. which con- 
tains very small droplets can be con- 
verted to a system containing larger 
droplets by cooling the carrier until 
vapors are condensed out. After the 
larger droplets have been removed, 
the net content of the entrained ma- 
terial in the effluent gases is well 
below what it would have been before 
condensation, Actually, it is difficult 
to separate thermal and condensation 
methods when liquid aerosols are be- 
ing considered. 





Table X—Entrainment Separators (Cont. ) 





Impi 











separ 
Electrical Precipitators Knitted Wire Mesh Others Sonic Collectors 
$0.10-$1.50/cfm. $0.02/cfm. for stainless steel $0.10-$0.20/cfm. steel $1.00 
High Very low Fair Low 
Medium Very low Low Low 
_ 0.1 to 50 0.5 0.2-5 None 
Electrical equipment None None Generator 
70-99.9 percent 98-99.5 percent . 50-99 percent 60-90 percent 
0.1 microns 3-5 microns 5 microns 0.5 microns 
1,200 °F, Any * Limited by vessel 
Good Good Good Good 
Electrodes are limiting Any which can be knitted Most Most 
Medium Very low Low High 
Not too much Little Fair None 
None None None None 
3-10 1-5 at pressure Independent 
Electrostatic Impingement, centrifugal, Impingement, centrifugal Sonic coagulation 
diffusion, gravity 
Low Low Low Low 
Electrical None None Rotor 
Fair High Fair Fair 
Electrical Corrosion, heavy solid Corrosion Mechanical or corrosion 
content in gas 
0.2-0.6 Pressure drop only 0.1-1.0 1-5 
Fair Very simple Simple Fair 
Medium Very high Medium High 
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Fig. 19—Sulfuric acid mist eliminator of 
sonic type as built by Ultrasonic Corp.” 


EQUIPMENT COMPARISONS 


The main characteristics of the 
entrainment separators treated in 
Tables ITV to IX inclusive are com- 
pared in Table X which thus serves 
as a useful starting point in determin- 
ing which types should first be con- 
sidered for the solution of any par- 
ticular problem. 
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Derivations of Design Equations 


GRAVITY EFFECTS 


Entrained droplets tend to settle 
out from their carrier on to any 
horizontally projected surface, the 
larger particles settling faster than the 
smaller ones. The rate of settling 
due to gravity alone is proportional 
to the cross-sectional area of the drop- 
let, i.c., proportional to the square of 
the diameter of the droplet. The 
cases encountered can be divided 
into: (1) homogeneous aerosols (en- 
trained droplets of single size); and 
(2) heterogeneous aerosols (entrained 
droplets of varying sizes). In either 
case the settling may be.either tran- 
quil or stirred. 

General Derivation—If it is as- 
sumed that a system is influenced by 
gravity alone, then the case which 
most nearly fits is that of a homo- 
geneous aerosol with tranquil settling. 
For this derivation, certain assump- 
tions are required: (1) The droplet 
is incompressible and spherical; (2) 
the carrier fluid is incompressible or 
changes only slightly within the time 
of gravitational influence; (3) wall 
effects are negligible; (4) the gravita- 


tional field is uniform; and (5) the 
droplet is freely moving, i.c., not 
affected by anything else which may 
be present in the aerosol. 

Step 1—The resultant force causing 
a downward motion of the particle is: 

F = m,a = mgr - mg, — Fa (11) 

Step 2—Substituting for F in Eq. 
(11) its equivalent 

F = m,a = m, (du/dt) (12) 

where u = settling velocity of droplet 
under the action of gravity, we obtain 

my (du/dt) = mg. — mye, —Fa (18) 

Step 3—Dividing both sides of the 
equation by m,: 


Step 4—Substituting for m,/m, in 
Eq. (14) its equivalent obtained as 
follows: (1) m,; = ¢ X fluid volume; 
(2) m, = ¢@, X liquid volume; (3) 
since the volume of the fluid displaced 
must equal the volume of the drop- 
let, then m,/m, = e¥0,;. Therefore, 


Step 5—-When equilibrium condi- 


Nomenclature fer Entrainment Separation 


This nomenclature, with additions 
as needed by the present author, is 
based on that of C. E. Lapple.* This 
choice was made so as not to add 
another nomenclature to those in use. 
a Acceleration due to a force other 

than gravity; (cm./sec.) /sec.; or (ft./ 
sec.) /sec. : 
Area of diffusion; sq. cm.; or sq. ft. 
Area of collecting electrode, 1 side 
only; sq. cm.; or sq. ft. 
Particle area projected on plane nor- 
mal to flow; sq. cm.; or sq. ft. 
Limiting width of streamlines from 
which particles are deposited; cm.; 
or ft. 
Wiclth of rectangular cyclone inlet 
duct; cm.; or ft. 
Spacing between wire and plate or 
rod and curtain, or between pa: allel 
plates in electrical precipitators; cm.; 
or ft. 
Width of gravity settling chamber; 
cm.; or ft. 
Concentration at any time; number / 
cc.; or number/cu. ft. 
Concentration at start; number/cc.; 
or number/cu. ft. 

see Eq. (18); 


Drag coefficient, 
dimensionless. 

Representative dimension or diam- 
eter of body impinged upon; cm.; 
or ft. 

Cyclone diemeter; cm.; or ft. 
Cyclone gas exit duct diameter; cm.; 
or ft. 


tions are reached, the droplet will 

have attained its maximum velocity 

(terminal velocity) and its accelera- 

tion will be zero, i.e., du/dt = 0, or: 
p 

= 9p —-——g - 16 

0-91 -—~ om vi (16) 


Step 6—Rearranging: 


m=" =F, (17) 


Newton’s Law, Step 7—Substitut- 
ing Newton’s equation for the resisting 
force (drag) : 

Pa =C Ap p (u*/2) (18) 
into Eq. (17), we obtain (since 
u = u,): 


ae Vo A: ue 
mf pl ype Cc A» Pp 2 


Step 8—Rearranging: 
) (20) 


a pip 2m, 
oh =f a ) acer 


Step 9—Assuming a spherical par- 
ticle and substituting for m,/A, in Eq. 
(20) the equivalent obtained thus: 


(1) my, = pi (xD,*/6) 
(2) = rD,3/4 


: rD,5 4 
a) ms of emt) £2) 


(19) 








Dz: Diameter of scrubber particle; cm.; 
or ft. 

D, Diameter of partic'e; cm.; or ft. 

D,a Diameter of particle A; cm.; or ft. 

Dyav Average diameter of particle; cm.; 
or ft. 

Dye Diameter of particle B, cm.; or ft. 

D,. Cut size, diameter of particles of 
which 50 percent of those present 
are collected; cm.; or ft. 

Dy, min Minimum diameter of partic'e 
which is completely collected; cm.; 
or ft. 

D, Inside diameter of collecting tube of 
concentric cylinder type electrical 
precipitator; cm.; or ft. 

Diffusivity constant; sq. cm./sec.; 
or sq. ft./sec. 

Natural or Naperian logarithmic 
base; 2.718... 

Unit particle charge; statvolts, 
Electrostatic potential difference; 
statvolts. 

Energy density (acoustic); ergs/cu. 


cm. 

Frequency (under sonic force); di- 
mensionless. 

Force of motion of particle; dynes; 


or poundals. 

Bernoulli forces (sonic field). 
Cyclone friction loss, number of 
_eyclone inlet velocity heads, based 
on cyclone inlet area; dimensionless. 
Drag or resistance to motion of a 
body in a fluid; dynes; or poundals. 
Local acceleration due to gravity; 
(cm./sec.)/sec.; or (ft./sec.) /sec. 


Height of rectangular cyclone inlet 
duct; cin.; or ft. 

Empirical proportionality constant, 
for cyclone pressure drop or friction 
loss; dimensionless. 
Electrical precipitator 
(sec./em.); or (sec.,’ft.). 
Stokes-Cunningham correction fac- 
tor; dimensionless. 

Proportionality factor in Stokes- 
Cunningham correction factor; di- 
mensionless. 

= 2r/), 

Length of collecting electrode in 
direction of gas flow; cm.; or ft. 
Length of gravity settling chamber 
in direction of gas flow; cm.; or ft. 
Natural logarithm; dimensionless. 
Mass of fluid; grams mass; or Ib. 
mass. 

Mass of particle; grams mass; or lb. 
mass. 

Number of particles collected; di- 
mensionless. 

Number of pacticles of given size; 
di:nensionless. 

Number of gas moiecules in a mole; 
6.06 « 10® molecules/gram-mole; or 
2.76 X 10° molecules/Ib.-mole. 
“Effective” number of turns made 
by gas stream in a cyclone separator; 
dimensionless. 

Total number of particles of all sizes 
per unit volume; number/cc.; or 
number/cu. ft. 
Reynolds Number = 


constant; 


(Dypu/n); 
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equals 4 ¢,D,/6. Therefore, Eq. (20) 
becomes: 


Step 10—Taking the square root, 
the terminal velocity is: 


= | 292 Pr (or — 0) 
¢ 30C 


Step 11—Where Newton’s Law 
applies (between a Reynolds number 
of 500 and up to 200,000) the average 
drag coefficient is 0.44 and the ter- 
minal velocity is: 





(22) 


vem Lig Beer) (23) 


Stokes’ Law, Step 12—Substituting 
in Eq. (17) the relationship for the 
resisting force (drag) to the motion 
of a droplet in viscous (laminar) 
flow developed by Stokes, namely: 


Fe = 30 nu D, 


we obtain (since u = u,): 


m2 xen = 39 wu: Dy (25) 


Step 13—Replacing m, in Eq. (25) 
by its equivalent for a spherical drop- 
let, m, = ¢, (%D,*/6), and cancelling 


(24) 
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Fig. 20—Drag coefficients for spheres, cylinders and disks. 


and solving for the terminal velocity, 
we obtain: 


gt D,* (pi — 9) 


(26 
Su ) 


ur = 

Note that this same equation is 

obtained by substituting into Eq. 

(22) the value of C = 24/Ng,. for 

values of the Reynolds number of 
less than 2 (i.e., streamline flow). 

Drag Coefficient—Newton’s Law 





Number of shelves parallel to gas 
flow in gravity settling chamber; 
dimensionless. 
Pressure; grams/sq. cm.; or lb./sq. 
in.; or inches of water column. 
Pressure drop, number of velocity 
heads based on cyclone inlet area. 
Radiation pressure (maximum). 
Gas-flow rate; cc./sec.; or cu. ft./sec. 
Radius; or center-to-center distance; 
cm.; or ft. 
Gas constant. 
Radial path of particle under cen- 
trifugal force; cm.; or ft 
Stopping distance across streamlines; 
cm.,; or ft. 
Time; sec. 
Absolute gas temperature; 
or ° R. 
Relative velocity between particle 
and main body of fluid; cm./sec.; or 
ft./sec. 
Velocity of migration of particle 
toward collecting electrode; cm./sec.; 
or ft./sec. 
Terminal settling velocity of particle 
under action of gravity; cm.,/sec.; 
or ft./sec. 
Terminal settling velocity as calcu- 
lated from Stokes’ Law; cm./sec.; 
or ft./sec. 
Velocity of particle at any time; 
em./sec.; or ft./sec. 
Cyclone inlet velocity based on 
average inlet area; cm./sec.; or ft./ 
sec. 

V. Average velocity of gas flowing 


°K.; 


through electric precipitator; cm./ 
sec.; or ft./sec. 
- Initial velocity of particle; cm./sec.; 
or ft./sec. 
Average veocity of particle-laden 
gas; cm./sec.; or ft./sec. 
Ratio of volumetric liquid circula- 
tion rate to volumetric gas flow rate; 
(ce./sec.) /(cc./sec.) ; or (cu. ft./sec.) / 
(cu. ft./sec.). 
Amplitude of gas (sonic); cm ; or ft. 
Length of path of particle; cm.; or ft. 
Amplitude of particle (sonic); cm.; 
or ft. 
Distance from anti-node; cm.; or ft. 
Distance normal to gas stream 
through which liquid is sprayed; 
cm.; or ft. 
Collection efficiency, wt. frac. of 
entering dispersoid collected; di- 
mensionless. 
Target efficiency, fraction of disper- 
soid in swept volume collected on 
target; dimensionless. 
Smoluchowski’s constant for coagu- 
lation rate; (cm.-grain force) /(gram- 
mole) (centipoise). 
Mean free path of gas molecules; 
etn.; or ft. 
Sonic wave length; em.; or ft. 
Fluid viscosity; centipoise. 
Fluid density; gram-mass/cc.; or 
Ib.-mass/cu. ft. 
Density of liquid drops; gram-mass/ 
cec.; or Ib.-mass/cu. ft. 
Geometric standard deviation. 
Sum of individual components. 
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for the force resisting the motion of 
a droplet under the influence of 
gravity was given in Eq. (18). Solving 
for the drag coefhicient C, 


Otten 
- (pu*/2) Ay 


A plot of the drag coefficient 
against the Reynolds number Ny, = 
D,eu/» for droplets (spheres) is 
shown in Fig. 20. It can be seen 
from this plot that where Newton’s 
Law holds (between Nz. of 500 to 
200,000) the drag coefficient C has 
an average value of 0.44. Where 
Stokes’ Law holds (between Nz. 
0.0001 to 2.0) the drag coefficient C 
has a value of 24/Na.. 

Corrections to Stokes’ Law—When 
particles become smaller than 2 
microns in diameter and there is a 
Reynolds number of less than 0.0001, 
the gas ceases to act as a continuous 
medium and the particles “slip” be- 
tween the gas molecules, since the 
particle sizes are of the same order 
of magnitude as the mean free path 
of the gas molecules. Cunningham 
proposed a correction factor which is 
applied to Stokes’ Law to give the 
terminal velocity in the region be- 
tween the particle diameters of 0.1 


Table XI—Values of K,, for Air at Atnios- 
pheric Pressure 


Particle 
Diameter, -——Value of K» at Temperature—— 
OF. 212°F. 500°F. 
5.14 
2.528 
1.711 
1.338 
1.133 
1.067 
1.033 
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to 2-3 microns. Thus, from the Stokes- 
Cunningham relation 


u= Kn tin (28) 


where 


Kun = 1+ Kme(hn/Dy) ~ (29) 

Table XI, from Lapple, using 

Millikan’s data (Ref. 5, p. 285), gives 
values to be used for K,, above. 


CENTRIFUGAL EFFECTS 


Step 1—The terminal velocity of a 
particle in a centrifugal field is given 
by Stokes’ Law, Eq. (26). When 
g: is replaced by a, the acceleration 
due to centrifugal force, the terminal 
velocity becomes: 

ue aD? (pi — p)/18y ~ (80) 

Step 2—Substituting a = V//r in 

Eq. (30), 
us = VP Di (1 — p)/18yr (31) 

Step 3—Assuming a constant gas 
velocity (no expansion or contrac- 
tion), the distance traveled by the gas 


is 2 = rN, and the time of travel 
becomes 


t= 207 N./Vo (82) 

Step 4—The distance a particle will 

travel in a given time is s = u,t where 

the time becomes: 

t = 8/uy (33) 

Step 5—Setting the time in Eq. 

(32) equal to that of Eq. (33), we 
obtain 

8/us = 2ar N,/Vo (34) 

Step 6—Substituting u, in Eq. 

(34) for u, in Eq. (31) and solving 
for D,, 





9 us 


D,= ¥ Vo N. (a1 — 2) 


This gives the particle size which wil! 
be collected under centrifugal force. 


DIFFUSIONAL EFFECTS 


(35) 





Below particle diameters of 1 
micron, diffusional effects become im- 
portant in the removal of droplets. 
If there is a concentration gradient, 
the particles in the region of higher 
concentration tend to move towards 
that of lower concentration until such 
time as a uniform concentration is 
obtained. Since there is continued re- 
moval of particles during the entrain- 
ment removal cycle, this latter condi- 
tion cannot be achieved and diffusion 
continues during the operation. 

Step 1—As with the absorption of 
a gas from a mixture, the rate of 
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diffusion can be expressed by the use 
of a concentration driving force: 
(dn,/d,) = Pr D,Ap (de/dam) (36) 
Step 2—The diffusivity D, may be 
estimated from the equation below 
which includes the Cunningham cor- 
rection: - 


RT Kime Xm 
ND, (+ i ) (37) 

Step 3—Substituting Eq. (37) in 
Eq. (36): 

dns RTAp 


dt 3u ND, 


(Ve) 


The following are some diffusivities 
of small particles in air at 25 deg. C: 


D, = 





Particle diameter, 


‘microns 05 O01 O01 0.001 
Diff 


on, em. per see. 6.4X10-" 6.5X10- 4.4X10-4 4.1104 

It becomes clear from the develop- 
ment above why diffusion is rapid 
for small particles and high concen- 
tration gradients. 

Efficiency of Deposition by Diftu- 
sion—The efficiency of deposition by 
diffusion 7, can be obtained as follows: 

Step 1—The number of particles 
collected by diffusion from a gas 
traveling a unit distance in a spherical 
container is x D,’ D, C,/ux,,. 

Step 2—The number of particles 
contained in a tube of unit length 
(limiting width of streamlines from 
which particles can be deposited 
= b) is x b’ C,/4. 

Step 3—Since the efficiency of re- 
moval is measured by b*/D,’, equat- 
ing Steps (1) and (2) gives: 

n = (b/D»)* = 4(De/utm) (39) 


From Eq. (39) it becomes clear 
that the lower the gas velocities the 
higher removal by diffusion. It also 
becomes apparent that the density of 
a particle has little effect on the 
diffusion rate. 


COALESCENCE EFFECTS 


Particles of small diameter which 
are entrained in a carrier are moving 
about due to forces such as Brownian 
movement, sonic waves, etc. When 
they collide with a surface or another 
particle they adhere. For droplets 
undergoing an inelastic collision, a 
single droplet is formed. Solids result 
in aggregates, often in the form of 
chains. There appears to be no effec- 
tive method of preventing this co- 
alescence and from the point of view 


of entrainment separation it is desit- 
able, since larger droplets are con- 
tinually formed from the smaller ones. 
Experiments indicate that the drop- 
lets all adhere on collision. 

In a homogeneous aerosol, the 
change in particle concentration due 
to coalescence can be expressed by 

1/Np — 1/ Noe = et (40) 
The differential equation for this 
process is: 
_ aN, 
dt 
According to Smoluchowski « 
4RT/3 wu. Hence, 


aN, 
“at 


af 
“4-3-3 


we (42) 

From Eq. (42) two important 
facts become clear. First, the rate of 
coalescence varies with the square of 
the concentration and secondly, the 
tate of coalescence is independent of 
the initial particle sizes. 

The use of this equation is limited 
to systems where the particles are 
roughly the same size and before ap- 
preciable non-uniformity has been in- 
troduced. 

When the particles are quite small 
(approach the mean free path of mole- 
cules), the Cunningham correction 
must be introduced and Eq. (42) 
becomes 


aN, 4RT Kime Xm 
ie A214 SW (43) 
Coalescence is especially high for 
heterogeneous aerosols composed of 
very small particles in a high con- 
centration. High temperatures and 
vigorous agitation help coalescence. 


BROWNIAN MOVEMENT 


When particles are small they are 
subject to bombardment by the fluid 
molecules, which results in a random 
motion known as Brownian move- 
ment. Due to this random motion, 
the top of a settling cloud of uniform 
particles will become blurred and the 
upper region of particles of a diameter 
D, will be spread vertically in a dif- 
ferential settling of non-uniform 
particles. 

According to Einstein’s and Smo- 
luchowski’s equation of Brownian 
movement, the average displacement 
of a given particle in any given direc- 
tion, will be: 


4RT K,, t 


wis te 
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In air, Eq. (44) reduces to 
tm = 6.79 Vi/D, (45) 


From Table XII, the magnitude 
of Brownian movement displacement 
as compared to gravitational displace- 
ment can be seen quite graphically. 


IMPINGEMENT 


Stopping Distance—As a streamline 
approaches a fiber, it tends to move 
around and past the fiber. The en- 
trained particle tends to continue 
moving in the original direction, 
dependent on its momentum and the 
resistance of the carrying medium. 

If the distance the particle will 
travel across the streamlines is called 
the stopping distance 


0 


The force of forward motion of the 
particles is: 
F = —d(m,V)/dt (47) 
The force resisting the motion of 
the particle through the carrier is 
(Stokes’ Law): 
Fa = 34 u D,V (48) 
Since the two forces are equal at the 
extreme conditions, 
— d(m,V) dt 
Integrating, 
Ve V; e7 (rp D,t/m,) (49) 
Substituting Eq. (49) in Eq. (46) 
and performing the integration, the 
stopping distance becomes 


mV; D,? p Vi 


‘SenD, 185 


(46) 


= 3r wu D,V 


S= (50) 

As an example of the droplet size 
effect on stopping distance, assume 
a velocity of 3.5 cm. per sec., density 
of unity and the viscosity of air 
(1.8 XX 10°‘). Then the stopping 
distances become 


Particle diameter, microns... 1 10 
Stopping distances, cm 


Thus a ten-fold increase in particle 
size results in a hundred-fold increase 
in distance traveled across the stream- 
lines. 


ELECTROSTATIC FORCES 


If a negative charge on a particle 
in an electrostatic field is assumed, 
then the force which pulls the particle 
to the opposite electrode is: 

(51) 
The force which resists this motion is: 
Fa = 3r p D, VV. (52) 


F = tunes €p E 


if Stokes’ Law holds. Setting these 
forces equal and solving for V., 


. Nmaz Cp E 


3r uw Dy (53) 


If the Stokes-Cunningham relation 
held, the velocity would become: 


Nmar Ee,(1 + Kus Am/ Dp) 


“ 3r pnp D, 





(54) 


The time required for movement of 
the ‘particle to the electrode is: 
t= B,/V. (55) 
While the negative particle is mov- 
ing the distance from a negative plate 
to a parallel positive plate, the gas 
stream is passing parallel to the elec- 
trodes. The maximum allowable gas 
velocity which will still permit the 
particle to reach the positive elec- 
trode is: 


V, =L,./t 

Equating the times, 

B./V. = L./V, 
Therefore, 

V5 = V, (L./B.) (58) 
Thus, the higher the L,/B, ratio, the 
greater the gas velocity can be in the 
precipitator. 

The following equation can be used 


to evaluate the collection efficiency 
in a single-stage precipitator: 


(56) 


(57) 


n= =~ eu A/D 


= 1 — ¢*,%, (59) 
where K, = 4 L./D, V. (for wire or 
cylinder); or K, = L./B. V. (for rod- 
curtain or wire-plate). For two-stage 
precipitators with close plate spacings 
collection efficiency becomes: 
V.B, 


n = Ue Lee/ (60) 


SONIC FORCES 


The co-vibration of a particle in a 
sonic field may be expressed by: 


The net result of this phenomenon 
is that for a limited range of particle 
sizes, a small change in diameter 
causes a very large change in the 
amplitude oi the vibratory motion. 
This, in turn, causes particles to 
collide and agglomerate. 

The Bernoulli forces which act on 
particles in a sonic field are related 
by the following expression: 


Fp = 39 (D,a) (Dps)*/1' (62) 
As may be seen from the foregoing, 
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Table XII—Comparison of Brownian and 
Gravitational eeheenet for Spheres* 


-—— Displacement in Microns-——~ 
Due to 


1 In air during 1 sec. at 70 °F., 1 atm. 
Boa displacement along an axis as given in 
a | Distance settled by a particle of sp. ed 
Stokes gham correction factor ys 


t 


settling in air. 





these forces decrease as the fourth 
power of the distance between centers, 
and for this reason do not affect the 
agglomeration until the particles have 
been brought close together by other 
forces. 

The third and probably the most 
important force acting on particles in 
a sonic field is radiation pressure. 
According to work done since 1940 
at the U. S. Bureau of Mines, radia- 
tion pressure is the major effect in a 
sonic field. This pressure has been 
calculated for a sphere in a plane 
standing wave and has been found 


equal to: 
10 / De 
+( Sh. )t (63) 


The absolute value of the energy 
density of a plane standing-wave sonic 
field can be determined from the 
radiation pressure by adjusting the 
intensity of the field so as barely to 
support spheres of various densities. 
Then Poe equals the weight of the 
sphere and: 


Pras = 


« D,* org 
= eee (64) 

A further effect of radiation pres- 
sure upon suspended spheroidal par- 
ticles is to set up oscillatory motion. 
A mathematical analysis of this is as 
follows: 

Assume a uniformly distributed 
aerosol having uniform particle di- 
ameters. Then for any particle at a 
distance X from the anti-node, the 
force driving it toward the anti-node 
will be as follows: 


“) E, sin (2K, X) 


= P, sin 2 | Op. 4 
where p.= (10/3)(*D,P/8),) Ea. 


(65) 
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Assuming the drag to be given by 
Stokes’ Law 


Fa = 32 p Dy (dX/db | 
Then 
> sin 2K, X = 34 wp Dz, (dX/dt) (67) 


Multiplying both sides by 2K, re- 
arranging and setting up the integral, 


(66) 


‘Therefore 


tan K,X 


Bt =x ss 
heads ys A 


(70) 


2KePo — 5 x Di Ey 
3x Me D, 9g d,*? 

Thus the position X of a particle 
at any time t can be found in relation 
to its original position X, at t.. 


B= 
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Chemical Engineering 


Fundamentals 


Thermodynamics Principles—I 


THOMAS E. CORRIGAN, Research Engineer, Mathieson Chemical Cerp., Niagara Falls, N. Y. 


Last month (Chem. Eng,, Sept. 1953, pp. 240-242) 
we found that a mole of gas at 10 atm. pressure possesses 
an ability to convert enthalpy (of either itself or its 
surroundings) into mechanical work. The same mole of 
gas at the same temperature but at 1 atm. pressure (Fig. 
1) no longer possesses that ability, though it still contains 
the same total energy (U + pV). At the lower pressure 
the same total energy is still there, but it is no longer 
able to do work so long as the pressure of the surround- 
ings remains at 1 atm. The energy, therefore, is no longer 
available. 

Take another example. A vessel of water at 100 deg. C. 
is set on a block of metal at 200 deg. C. (lower part of 
Fig. 1). There will be a flow of heat from the block to 
the water causing the water to boil. This will continue 
until the block cools to the boiling point of the water. 
Now suppose we set the container on a block that is 
twice as large and heavy as the first—but contains the 
same amount of energy. In this case the temperature of 
the block will be equal to that of the water and no 
flow of heat will take place. Although the second block 
contains as much total energy as the first, this energy 
is not available for boiling the water. -In each case of 
unavailability there was no longer any driving force. 


Availability of Energy 

It seems then that a mere knowledge of the total 
energy a material possesses is not enough. We shbduld 
also have some quantity which is a measure of the degree 
of availability of that energy for a given purpose. Would 
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Fig. 1—Without a driving force energy becomes unavailable. 
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such a quantity be a point property such as enthalpy or 
a path property such as work or heat? 

In the three cases of the isothermal expansion of one 
mole of ideal gas from 10 atm. to 1 atm., (Sept. pp. 240- 
242), the total energy of the gas itself remained the same 
(First Law) but in each case the gas had lost a certain 
ability to do work. The maximum, or “reversible,” work 
that could have been done by the gas was 1,745,000 
ft.-Ib. The gas possessed the potential ability to do this 
work before the expansion, but not afterward. Regardless 
of the actual path of the process—regardless of the amount 
of work actually done by it—the gas lost the potential 
ability to do the work when it expanded from 10 to 1 
atm. This lost potential, therefore, amounted to 1,745,- 
000 ft.-Ib. 

Since the potential ability is thus taken from the system, 
it must represent the decrease of some property belonging 
to the system and this property must be some measure 
of the availability of energy. We find that the total re- 
versible work possible is equal to the decrease in the 
“available energy” and is designated ~AA. The property 
of the system which decreases is the “work function” or 
“total work function,” a point property, and is designated 
by the symbol A. The quantity A has a mathematical 
definition which will be discussed later, but that definition 
does not give a clear picture of its physical significance. 

A quantity of more interest is the potential ability to 
do useful work that was lost by the gas during the expan- 
sion. The change in this property equals the total maxi- 
mum (reversible) work (integral of pdV) minus the work 
of expansion (p.AV). The symbol used to denote the 
change in this property is —~AG, the minus sign denoting 
that the gas undergoes a decrease in this property. This 
property is also a point property and has been called free 
energy or net work function.* Its symbol is G. 


Entropy—What Is It? 


As we have just seen, a system may possess a certain 
amount of energy, only part of which may be available 
for use in a given process, It is convenient to have expres- 
sions both for that part of the energy which is available 
(A or G) as well as the part which is not. The latter 
expression would also be a measure of the amount by 
which the energy in a system is degraded in going from 
one state to another. Further, it would be convenient if 
such an expression could be defined so as to be a point 
property rather than a path property. This property is 

*The use of the terms total work function or maximum work 
for A, and net work function for the free energy @ is rather 
confusing since the net work may actually be larger than the 
maximum work. As dge points out, there should be no con- 
fusion if it is understood that the change in A is the anes 
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summation of all the work terms involved in an i ermal 
change. In a constant-volume process AA=AG. 
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Fig. 2—Hypothetical Carnot Cycle helps explain the point property, entropy. Note four steps of cycle. 


called “entropy” and is arbitrarily defined by the differ- 
ential expression: 
dS = dq,/T 

In words, the heat transferred into a system during a 
differential reversible change in the system, divided by the 
temperature, is equal to the differential increase in entropy 
of the system, Entropy, defined in this manner, is not 
an energy term itself but must be multiplied by tempera- 
ture to be equivalent to energy. The product TS is then 
equal to that portion of the energy of a system which is 
unavailable. 

Why have we used this particular definition of entropy? 
We can answer the question in part by examining the 
Carnot Cycle. This is a hypothetical process in which an 
ideal machine absorbs heat from its surroundings and 
converts it to work. Such a cycle is shown in Fig, 2. The 
machine is a cylinder with a frictionless piston, which 
hoids one mole of an ideal gas. The cylinder walls are 
insulated and the uninsulated bottom can be brought in 
contact either with an insulator to prevent heat flow, or 


NOMENCLATURE (Consistent units) 


Total work function 

Heat capacity at constant pressure 
Mean heat capacity at constant pressure 
Heat capacity at constant volume 
Differential operator 

Free energy (net work function) 
Enthalpy 

Pressure (po, atmospheric pressure) 
Heat added to system (q,, reversible) 
Universal gas coastant 

Entropy 

Absolute temperature, K. or R. 
Internal energy 

Volune 

Work (w,, reversible ) 

Partial differential operator 

Finite change in a property 

Molal latent heat of fusion 

Molal latent heat of evaporation 
Summation 


& MPLO YE SQHURADd MORN OO 


with one of two temperature reservoirs at temperatures 
T; and T;. 

In the first step, at the left in Fig. 2, the gas is com- 
pressed isothermally at temperature T,, moving along the 
path ab on the P-V plane. The work of expansion pro- 
duces heat equivalent to the work, which is absorbed by 
the reservoir. Then the reservoir is replaced with the 
insulating bottom and the compression continued adiabati- 
cally, without heat loss, until the gas temperature reaches 
T;. In the third step the insulating bottom is replaced 
by the second temperature reservoir at T, and the gas 
allowed to expand reversibly and isothermally to pres- 
sure Ps, receiving heat from the reservoir so as to main- 
tain, the gas temperature at T,. Finally, in the last step, 
the insulator replaces the reservoir and the expansion is 
continued to p, and a temperature of T,. This last expan- 
sion is adiabatic. é 

The effective work done by the process is equal to the 
total work done by the system, minus that done on the 
system. 

Waet = Wed + Waa — Wad — Whe 
Heat is transferred only in the two isothermal steps cd 
and ab and the net heat absorbed by the system is 
Guet = ab — Gea 
In each isothermal step the heat transferred is propor- 
tional to the temperature of the reservoir and, therefore, 
Q/n = 7T2/T; or @/T2 = H/T: 

Now, q. was transferred trom the system and q, was 

transferred into the system, so 

Q/T. = -q/T, or M/T2+%/Ti = 9 
If any reversible cyclic process can be considered as the 
summation of a large number of small Carnot Cycles, the 
expression 


2(q/T) =0 
will be trae. Consider a cyclic process such as shown in 
Fig. 3. The value of 2 (q/T) in proceeding from A to B 
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by Path 1 will be numerically the same as the value of 
=(q/T) obtained by using Path 2. This is true since for 
the closed cycle 2q/T = 0. Although q itself is a path 
property, the ratio q/T is independent of path. Hence it 
is a point property. To be applicable for a process where 
temperature may vary, the quantity is used in the differ- 
ential form (dq/T). The property is called entropy and 
is defined as stated before, by dS = dq./T. So, the entropy 
that a system contains is also a point property of that 
system. When it is multiplied by the temperature it gives 
a quantity TS which is a measure of that portion of the 
energy that is unavailable. The remaining energy is avail- 
able and is arbitrarily defined by the following equations. 

The portion of the energy which is available for both 
useful work and work of expansion is called the total work 
function A and is defined as: 


Az=U-TS 


That portion which may be called upon to do useful work 
is called the free energy G and is defined as: 


G=H-—TS 
The total energy that a system possesses may be repre- 
sented as shown in Fig. 4. The total energy H can be 
divided into internal energy U and external energy pV, 
or it can be divided into energy available for useful work 
G and unavailable energy TS. 

The internal energy can be divided into energy avail- 
able for total work A and unavailable energy TS. The 
energy available for useful work G can be divided into 
energy available for total work A and external energy pV. 


Fundamental Energy Relations 
A summary of the fundamental relations developed thus 
far is: 


The first three expressions are the definition of the terms 
H, G, and A; the fourth is a statement of the law of 
conservation of energy; the last is the definition of entropy. 
The above expressions are commonly applied to processes 
where some change occurs and the terms used are usually 
the change in the energy functions. Thus, 

AH = AU + A(pV) 


4G = AH — A(TS) 
4A = AU — A(TS) 


AU =q-—Ww 
AS = fdq,/T 
The differential forms of these equations are also found 
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_ Fig. 3—Cyclic process with varying paths. 
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Fig. 4—Bars show relations of energy terms, H, U, A and G. 


to be quite useful and will be developed here. For an 
infinitesimal change the energy balance may be written as 
dU = dq — dw 
This equation holds for a non-reversible process as. well 
as a reversible one but is not so useful for the non-reversible 
process since values of q and w are not known if the path 
of the process is unknown. If we restrict the equation to 
a reversible process it becomes 
dU = dq, ag dw, 
We may substitute quantities for dq, and dw, which are 
point properties of the system, as follows: 
dw, = pdV 
From the definition of entropy, dS = dq,/T. Therefore: 
dq, = TdS 
Substitution of these expressions for dq, and dw, into the 
differential energy balance yields the first of the differ- 
ential equations, 
dU = TdS — pdV (1) 
To obtain a similar expression for enthalpy one starts with 
the equation defining enthalpy and differentiates H = 
U + pv: 
dH = dU + pdV + Vdp 
The term dU is eliminated by substitution from the first 
equation, so: 
dH = TdS — pdV +pdV + V dp 
Cancellation of like terms of opposite sign yields 
dH = TdS + V dp (2) 
A similar expression for dG may be obtained from G = 
H — TS: 
dG = dH — TdS — Sdt 
dG = TdS + Vdp —~ TdS —SdT 
dG = Vdp —Sd (3) 
Similarly, 
dA = —SdT —pdVv (4) 
These four differential equations, Eqs. (1) to (4), are 
the most important and most useful expressions in thermo- 
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dynamics. Such important calculations as equilibrium con- 
versions of chemical reactions, vapor liquid equilibria, or 
power requirements of compressors, stem from them. 


Thermodynamic Transformations 


Although Eqs. (1) to (4) provide the basis of almost 
all thermodynamic calculations they are seldom used di- 
rectly in that form, The differential form usually serves 
as a basis for the derivation of other equations which can 
be more directly applied. The conversion of these primary 
relations to expressions of more direct utilization is termed 
thermodynamic transformation and involves some simple 
mathematical manipulations. 

Before discussing the possible thermodynamic transfor- 
mations, let us examine more closely the point properties 
of a system we have thus far discussed:~ 


Directly 
Measureable? 
yes 


Symbol 





Of these, pressure, temperature and volume are readily 
visualized and are capable of direct measurement. Entropy, 
enthalpy, free energy, available energy and internal energy, 
while just as real properties, can not be measured directly. 
In this group enthalpy is the one most nearly capable of 
direct measurement since the heat transferred in a constant 
pressure process which involves no useful work is equal 
to the enthalpy change of the process. It is capable only 
of indirect measurement, however. The heat capacity C,, 
which is the rate of change of enthalpy with temperature, 
is the term usually evaluated. Internal energy is similar 
to enthalpy but its rate of change with temperature is 
the constant volume heat capacity C,. The properties 
S, G, and A can not be measured at all and so their values 
can only be calculated from a knowledge of the measur- 
able properties. 

The object of the thermodynamic transformations is to 
evolve relations which will allow the calculation of those 
properties incapable of direct measurement, using a knowl- 
edge of the measurable properties. The relationships 
among these thermodynamic properties are such that if 
the values of any two properties—pressure and volume, 
for instance—change during a process, then the value 
of any other property—such as enthalpy—will also change. 
If any two of the properties are specified, then all of the 
rest are fixed. Because of this and the fact that all of 
these properties are point and not path properties, any 
differential equation relating these properties to one 
another is known as an exact differential equation. It is 
the properties of the exact differential equation that make 
the thermodynamic transformations possible. 


Exact Differential Equations 


Let us examine the properties of an exact differential 
equation. If u is a function of x and y, that is, u = f(x, y), 
then the total change in u which is caused by a simul- 
taneous change in x and y may be expressed by the fol- 
lowing equation: 
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3 re) ‘ 
du = ( = ) dx + (3) dy (5) 


This equation means that the total change in u is equal 
to’ the rate at which u changes with x (while y is con- 
stant), times the change in x, plus the rate at which u 
changes with y (while x is constant), times the change 
in y. If we differentiate the term (du/dx), with respect 
to y we obtain 2°u/dxdy; differentiating (du/dy), with 
respect to x yields d°u/dydx. The order of differentiation 
makes no difference and, therefore, 





If in Eq. (5) we let (d0u/ox), = M and (du/dy), = N, 
then du = Mdx + Ndy and, therefore, 


oy), se 


Eq. (6) is an expression of the properties of an exact dif- 
ferential equation. This may also be applied to the ther- 
modynamic differential equations. Since the expression 
dG = —SdT + Vdp is an exact differential equation, we 


may also write 
oV 
21) 
P 


Thus, from Eq. (7) it is possible to calculate a change 
in entropy (an unmeasurable quantity) from a knowledge 
of the rate at which the volume of a system increases as 
its temperature is increased at constant pressure. 


Another Transformation Method 


Another important procedure that is used in transform- 
ing thermodynamic equations is that of dividing the equa- 
tion through by the differential of one variable and at 
the same time holding the other variable constant. As 


‘an example of this procedure let us take the equation 


dH = TdS + Vdp and divide through by dp, which is 
the differential of one of the variables appearing in the 


equation: 
dp 
4 ) 


If we hold the variable S constant this reduces to 


oH ¥ 
oo = j (3) 
(3), 


since (0S/2p), = 0. Both the variable by which we 
divide and the one held constant may be any point prop- 
erty of the system, Thus, from the original expression 
dH = TdS + Vdp we may obtain the following equations: 
By dividing through by dT while holding p constant: 


oH 
(37) - T(< (9) 
Pp Pp 


By dividing through by dV while holding p constant: 


(37), - "(3"), 


By dividing through by dp while holding T constant: 


oH : as.) i 
Bo apt Ee) ey 
: ), (3 r 
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(10) 


(11) 





Since it is possible to divide by the differential of any 
of the eight properties and hold any of the remaining 
seven constant, the number of such expressions obtainable 
from the four original equations is almost unlimited, Some 
of these are more useful than others. Eq. (9) is useful 
because it gives the relationship between entropy and 
heat capacity. Since (see Fig. 5) C, = (dH/dT), and 
(0H/oT), = T(2S/dT),, then: 


(12) 


This is the basis of the calculation of the standard entropy 
of a substance at one temperature if it is known at another. 
It is a calculation which is used in determining chemical 
reaction equilibrium constants. Eq. (11) is very useful 
because it is the basis for the calculation of the enthalpy 
of a non-ideal gas at high pressure. A summary of the 
more common thermodynamic relations obtained by these 
methods is shown in Table I. 


Table I—Useful Thermodynamic Functions 


(Derived from Eqs. (1) to (4) and definitions of C, and C,. See 
also similar tabulations in Marks’ ‘‘Mechanical Engineers Hand- 
book,” 5th Ed, p. 289-90, McGraw-Hill, New York: Perry’s 
“Chemical Engineers Handbook,” 3rd Ed., p. 314-15, McGraw- 
Hill: Hougen and Watson’s “Chemical cess Principles,”’ 
Part II, p. 472-3, John Wiley & Sons, New York, 1947). 
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Fig. 5—Slopes explain basis for calculating entropy. 


Calculation of Entropy Change 


One of the most important calculations we use in 
applying thermodynamics to engineering problems is the 
calculation of the entropy change of a process. This is 
important because the entropy is a property which is a 
criterion of whether or not a process will take place. Any 
process that takes place spontaneously does so with an 
accompanying increase in entropy. The entropy change 
of a chemical reaction at the given temperature must 
be known to calculate the equilibrium constant of the 
reaction. The latter term must be known for a reversible 
reaction before equilibrium conversion or the kinetics of 
the reaction can be properly evaluated. 

The processes for which entropy change AS calcula- 
tions are usually made can be divided into two classes. 
The first includes those processes having a change of phase 
at constant temperature. The second is for the case in 
which the system undergoes a change in temperature or 
pressure (or both), but no change of phase. An example 
of the first case is the evaporation of a liquid at its boiling 
point. From the definition of entropy the equation dS = 
dq-/T is obtained. Since the temperature remains con- 
stant during the vaporization this may be written as 
AS = q/T. But q, for the vaporization process, is the 
enthalpy change and also the latent heat of vaporization. 
Therefore, 

AS = }./T. (13) 
The dimensions of entropy, it may be noted, are the same 
as those of heat capacity, that is, energy/ (mass) (tempera- 
ture). 

The other important type of entropy calculation is for 
the case in which a substance undergoes a temperature 
and a pressure change. Suppose that 1 Ib. of an ideal gas 
is originally at 32 deg. F. and 1 atm, pressure. We wish 
to calculate the entropy it would have at 500 deg. F. and 
10 atm. with reference to the first conditions. Since 
entropy is a function of temperature and pressure, the 
following equations may be written: 


S =f (T,p) 
(14) 


This is not in a useful form until the right hand side of 
the equation is expressed in terms that can be measured. 
Such quantities will have to be substituted for the terms 
(2S/oT), and (2S/ap)r. It has been shown previously 
that (0S/2T), = C,/T. The substitution for (2S/op)r 
may be obtained by applying the principle of the exact 
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Fig. 6-How entropy varies from ice to steam in Ex. (1). 


differential to one of the differential equations, dG = 
~SdT + Vdp, or 


Substituting C,/T for the first term and —(20V/oT), for 
the second term in the right hand side of Eq. (14) yields 


dS = C, (+) ad (Gr) dp 
Pp 


For an ideal gas the quantity (0V/oT), may be evaluated 
as follows: pV = RT and pdV + Vdp = RadT. Dividing 
by dT: 


‘Therefore 


For a finite change 


v Ad } 
ss- ff : (+) st 
’, Py 


Or, using a mean value of C, 
AS = Com* In (7:/T;) — R In (p2/~m) (15) 
For a process which involves a pressure change only, the 
equation would be: 
AS = — R In (ps/p) 
and for a temperature change only 


: aT ee 
wf F)-ror( 


The last form of the equation is one that is useful to 
engineers because it is a calculation necessary to the evalua- 
tion of the equilibrium constant at a specified temperature. 

In deriving Eq. (15) the second term —R In (p./p,;) 
was obtained only by assuming the ideal gas law to hold. 
In the first term no such assumption was made. For a 
constant ‘pressure process (where the second term in 
Eq. [15] drops out) we can use Eq. (17) regardless of 
the nature’ of the substance so long as we know its heat 
capacity. The term involving pressure in Eq. (15) holds 


(16) 


*Com is the “entropy mean” heat capacity defined so as to 
fit this equation. For all practical purposes it may be considered 
the same as the enthalpy meéan. 
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(17) . 


only for ideal gases. We will find that for non-ideal gases 
and for liquids correction terms can be calculated. The 
procedure for non-ideal gases is to use Eq. (15) in con- 
junction with correction factor charts which have been 
developed. 


Entropy-Change Problems 


Example 1—Calculate the entropy change involved 
when 1 Ib. of ice at 0 deg. F. is converted to 1 Ib. ot 
steam at 300 deg. F. and atmospheric pressure. 

Solution—The process can be divided into the’ fol- 
lowing stages, as shown in Fig. 6. (1) The ice is heated 
from 0 to 32 deg. F. (2) The ice melts at 32 deg. F. 
(3) The water is heated from 32 to 212 deg. F. (4) The 
water is vaporized at 212 deg. F. (5) The steam is heated 
from 212 to 300 deg. F. 

The entropy change for each process will be calculated 
separately, 

1. Ice from 0 to 32 deg. F. From Eq. (17), with C,. 
= 0.48 Btu:/(Ib., deg. R.): 


"s aT 
AS = i Com—ar- ar Com In (T2/T1) 


AS = Cipm(2.3) logo (492/460) 
= (0.48)(2.3) (0.0030) = 0.00332 Btu./(Ib., deg. R.) 

2. Melting the ice. From Eq. (13), with heat of fusion 
144 Btu./Ib.: 

AS = h,/T = 144/492 = 0.293 Btu./(Ib., deg. R.) 

3. Heating the water from 32 to 212 deg. F. From 
Eq. (17) with 

Com = 1.0 Btu./(Ib., deg. R.): 

2 dT 
AS = Com eee ise Cym In (72/71) 
i 
= (1.0)(2.3) logis (672/492) 
= (1.0)(2.3) (0.136) = 0.316 Btu. /(Ib., deg. R.) 

4. Vaporizing the water. From Eq. (13), with latent 
heat 972 Btu./Ib.: 

AS = q/T = »./T = 972/672 

= 1.445 Btu./(lb., deg. R.) 

5. Heating the steam from 2i2 to 300 deg. F. From 
Eq. (17), with 

Com = 0.48 Btu./(Ib., deg. R.) 

AS = Com In (T:/T71) 

= (0.48) (2.3) logis (760/672) 
= (0.48) (2.3) (0.055) = 0.0609 Btu./(Ib., deg. R.) 
Total AS = 0.00332 + 0.293 + 0.316 + 1.445 + 0.0609 
= 2.118 Btu./(lb., deg. R.) 

Example 2--Calculate the entropy change when 100 Ib. 
of nitrogen is compressed isothermally from atmospheric 
pressure to 150 psig. at 100 deg. F. Assume nitrogen to 
behave as an ideal gas, 

Solutisn—We noted from the development of Eq. (15) 
via Eq. (14) and the assumption of an ideal gas that at 
constant temperature: 


AS = — Rn (p./p) for one mole of gas 
= — ({1,99)(2.3) In (164.7/14.7) 
= — (1.99) (2.3) (1.049) 
= — 4.8 Btu./(lb.-mole, deg. R.) 
For 100 lb. Ne 
S = (100/28)(—4.8) = — 17.1 Btu./(100 lb., deg. R.) 


(16) 


Next Month—Handling non-ideal gases; Equations of 
state; Law of corresponding states; Enthalpy, entropy and 
heat capacity correction charts for gases; How to use them. 
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LIGHTNIN 200-HP MIXER, 
one of six units on battery of 
antibiotic fermenter tanks. 
These units are available for 
open tanks or closed pres- 
sure vessels, in sizes from 
1 to 500 HP. 





It mixes fluids 
the way you want ‘em mixed 
... Or it costs you nothing 





When planning to invest in a mixer, your main concern is “will 
it work?” 

First, “will it stand up mechanically?” 

Second, “will it mix these materials to the exact consistency 
or uniformity that I want, in the number of minutes or hours 
that I consider practical?” 

That’s our main concern, too. 

In fact, the LIGHTNIN Mixer you purchase must be satis- 
factory—from a process standpoint as well as mechanically—or 
you get your money back. 

The LIGHTNIN guarantee protects you fully on such opera- 
tions as: 





mixing washing gas dispersion 
blending heat transfer crystal size control 
circulating dissolving solids suspension 


All you do is tell us a few facts about the materials, the tank or 
vessel, the end results you want, and how quickly you want 
them. We do the rest—and guarantee you'll be satisfied. 

If you like the idea of doing business with engineers who 
look at fluid mixing the way you do, why not give us a call? 


Lightnin Mixers 


IXING EQUIPMENT Co., Inc. 


128 Mt. Read Bivd., Rochester 11, N. Y. 
in Canada: William & J. G. Greey, Lid., Toronto 1, Ont. 





(C] DH-50 Laboratory Mixers Please send me the catalogs checked at left. 
i 


Ci 8-75 Portable Mixers (electric 
and air driven) 

([] 8-102 Top Entering Mixers 
(turbine and paddle types) 

*} 8-103 Top Entering Mixers | 
(propeller type) 


Name 


C1] 8-104 Side Entering Mixers 
(1) 8-105 Condensed Catolog 
(complete line) 


(] 8-107 Mixing Data Sheet 
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Pocess Cquipnent News Edited by Calvin $, Cronan 


NEW PROCESSING EQUIPMENT 


INK MILLS can be run with a choice of either fixed or floating center roll. 


Mill Gains New Flexibility 


Now one ink and paint mill model offers a choice of 
floating or fixed center-roll operation. Unit can be converted 
from one to the other within minutes. 


More than one cook has been 
known to run a quality control test 
merely by dipping a finger, then tast- 
ing. Likewise there have been indus- 
trial operations directed by the same 
type of technique, dependent upon in- 
dividual skill and know-how. Into this 
category have fallen roll mill operators 
who until recently have depended 
upon a finger test to check the film 
thickness being carried by the revolv- 
ing rolls. To satisfy the needs of a 
particular milling job required trouble- 
some and time consuming adjustment 
of roll nip clearances and pressures. 

Roll milling action is one of viscous 
shear under intensive pressure in the 
nip between two rolls rotating at dif- 
ferential speeds. This type of milling 
is used with liquid, semi-liquid and 
paste mediums for dispersing solids, for 
obtaining homogencity in the mix, and 
for obtaining particle size reduction. 

Several years ago a new approach to 
roll milling was offered with introduc- 
tion of the Sight-O-Matic mills. De- 
signed with self-positioning rolls and 
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pressure and temperature instrumen- 
tation these mills lend themselves to 
standardization of operation pro- 
cedures. Uniformity of results between 
batches can be assured by operating to 
established instrument readings. Ad- 
justment time is slashed thereby. 

Now another feature has been 
added. It makes available a three roll 
horizontal mill that is the most uni- 
versal and flexible mill yet produced, 
it is said. In one mill are combined the 
ability to run either with equalized 
pressures or differential pressures be- 
tween the two roll nips. Conversion 
from one operating method to the 
other ¢an be done within a few min- 
utes with the Selective Float-O-Matic 
adjustment. 

Equalized pressures between roll 
nips are obtained by using a self po- 
sitioning or fioating roll ir: the center 
position. On one side of the center 
roll is a fixed roll; on the other an ad- 
justable roll. Pressure applied to the 
adjustable roll is transmitted through 
the floating roll to the fixed roll. 


to set the mill. 


Only two adjustments, one at each 
end of the adjustable roll, are needed 
Parting pressures, 
which may run as. high as 1 ton per 
lineal in. of contact, will total equiva- 
lent amounts in-the two different con- 
tact zones. 

Where the mill is operated with a 
fixed center roll it is necessary to make 
4 adjustments, one at each end of the 
two movable rolls. On this set-up it is 
possible to run with a difference in 
pressure between feed and discharge 
rolls. 

Parallel positioning of the rolls is 
assured, with either type of operation, 
by adjustment of the rolls in accord- 
ance with Sight-O-Matic roll-pressure- 
gage readings. Pressure of the take-off 
knife on the discharge roll is also con- 
trolled by this gaging system. Roll 
temperatures are indicated by ther- 
mometers located in the cooling water 
inlet and outlet pipes; then controlled 
by manually operated valves.—]. M. 
Lehmann Co., Inc., 550 New York 
Ave., Lyndhurst, N. ]. 


Porous Kel-F 
Filters Corrosives 

Fuming nitric acid, hydrogen per- 
oxide, aqua regia, and practically all 
acids, alkalies and organic chemicals 
can be filtered, using porous Kel-F 
polytrifluorochloroethylene _ plastic. 
Fine pore structure leads to successful 
use as a gas sparging element in corro- 
sive solutions and where severe thermal 
cycling occurs. The material is non- 
wetting and has zero water absorption. 
Dimensional stability extends over a 
range from —320 to +390 deg. F. 

Material is currently available in 
disk and corrugated high-area units 
for pipeline use, and in square stock 
sheets. Circular elements from 4 to 
12-in. diameter and sheets up to 24 
x 24 in. are produced in 1/16 and 
4 in. thicknesses. These pieces have 
integral rims of solid Kel-F. 

Material will remove particles larger 
than 5 microns. Water passes through 
at 100 gpm.: per square foot of filter 
area at 10° Ib. pressure differential.— 
The M. W...Kellogg Co., Technical 
Service, Chentical: Mfg.’ Div., P. O. 
Box 469, Jersey City. 3, N.fP o> 
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Equipment Cost Indexes 
(Marshall & Stevens Indexes, 1926 = 100) 


Elec. power equip... . 
Mining, milling 

vain gate one fa 

Steam power . 


Compiled quarterly for March, June, September 
and Decembe' ery fo, year b Marshall 1 te 


For a description of the method of 
index numbers see R. W Stevens. 
neering, Nov. ee m Pp ” For 


ennual ave: 
ing, Pelt aon 


 wanesasue ae 
pp. 29022 


Synthetic Filter Fabrics 
Have Ravel-Proeof Edges 


Filter bags, dust collector tubes, 
and filter press cloths are now being 
custom fabricated of synthetic fab- 
rics so that all edges and holes are 
ravel-proof. Fabrics are cut with 
specially-designed _ electrically-heated 
blades. These blades melt through 
the synthetic fibres, fusing the loose 
ends firmly together so they cannot 
separate. Result is a tightly bonded 
edge as dependable as selvage edges 
or buttonhole stitching —Filtration 
Fabrics Div., Filtration Engineers, 
Inc., 155 Oraton St., Newark 4, N. J. 


White Liquor Clarifier 
Aids Pulp Brightness 


A new white liquor polishing’ sta- 
tion provides a final polish to white 
liquor clarifier effluent. Removal of 
suspended colloidal impurities is es- 
sential where pulp brightness. is a 
factor. 


IN BRIEF—A capsulated listing of this month’s newsworthy equipment. 


New Processing Equipment 


Three Roll Mill 

Filter Medium 

at Filter Fabrics 
ite Liquor Clarifier 


Converts from floating to fixed center roll 
Made of porous Kel-F for corrosive fluids 
Now can be fabricated with ravel-proof edges 
Polishes white liquor for brighter wood pulp 


New Packaging & Handling Equipment 


Plastic Transport Tank Makes debut for over-the-road chemical haulage. 
Drum Safety Valve Controls internal pressure for flammable liquids 
Belt Conveyor Idler Permits adjustment of belt trou: 

Bulk Pressure Feeder Feeds —_ materials continuously a 

Bulk Conveyor solids economical! 
Pneumatic Conveyor 
Vibrating Feeder 

Loader Attachments 

Gas Transport Assemblies 
Lift Truck Attachment 





New Electrical & Mechanical Equipment 


New Motor Standards Pack more power into given frame size 

knut Locks by shrinkage on spinning down to base 
Concrete Saw Controlled hydraulically for longer blade life 
Aluminum Welding Flux Eliminates opaque blanket of refractory slags. . 
Overlogd Protector Trips limit switch to protect chain drives. 
Force Feed Lubricators Are suitable for applications up to 30,000 psi 
Back-Up Rings Made of Teflon prevent extrusion of 0- rings 


New Fluids Handling Equipment 


As standard item cut delivery time 80 percent 
Now offered to handle tubing up to 1 in. dia 
Available immediately for emergency duty 

Built for use on larger pipelines 

Offers new efficiency and operating emgcne A 
Now available with hard rubber body bloc 
Mounts directly on valve without outside support 


Aluminum Tanks 
Sigmamotor Pump 
Standby Compressors 
Blind Valve 

Cyclone Dust Collector 
Vanton Pump 

Valve Actuator 

Valve 


Eliminates closing troubles commonly encountered... . 


Sump — 
Jacketed Pipe ane Fittings 
Plastic Pipe Te 


New Safety Equipment 


Fire-Fighting Pump 
Foam Eductor 

Fire Blanket 
Respirator 

Resistant Coverall 
Safety 

Safety Glasses 
Extinguisher Bracket 
Film Badge Service 


Has inde 
Made of 


New Instruments & Controls 


Batching Meter 

Level Gage 

Shutoff Valve 
Pressure Picku 
Combustion Safeguard 
Ribbon Type Indicator 
Flowmeter Controller 
Pocket Pyrometer 
Continuous Viscosimeter 
Hydrogen Analyzer 
Gas Analyzer 
Telemeter Circuit 
Odor Detector 
Pressure Instrument 
Zero Speed Switch 
Thermocouple Tube 


Available 


Protected by rub 
Are furnished w 
Has side outlet one size smaller than run 


Is actuated b 


r for parser’ duty 
th weld ends 


Measures liquid batches automatically 

For LP gas or anhydrous ammonia storage tanks... . 
changes in line pressure 

Gives dynamic pressures at high temperatures 

for multiple burner systems 

For pce A panels indicates continuously 

Acts to place second meter in line for high flow 

Has shock absorbing case to protect instrument 
Gives reading corrected to reference temperature 
Provides continuous data on hydrocarbon gases. 
Operates automatically to control combustion. . 
Carries fifteen readings on single circuit 

Can be used for maintaining quality control 

Gives differential 
Will operate signa spee 

Protects thermocouple from corrosive materials...... 


ressure without manometer 
circuits at low 





The polishing station consists of 
one or more vertical pressure-type fil- 
ters together with necessary piping, 
valves and control instruments. A 
minimum of operating attention is 
required. 

Each filter has a built-in, motor- 
driven rake agitator with vertical pad- 
dle members extending into the filter 
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bed of precisely graded anthracite coal. 
During backwash this agitator aids in 
release of entrained impurities and 
serves to maintain good bed condi- 
tion. 

Individual filters are designed for 
flows ranging from 50 to 100 gpm.— 
The Dorr Co., Barry Place, Stamford, 
Conn. 
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NEW PACKAGING & HANDLING EQUIPMENT 


LIGHT WEIGHT means increased payload for this plastic transport tank. 


Plastic Tanker Takes to Road 


First of its. kind in the U. S. a new plastic truck-. 


transport tank for chemicals promises lower initial cost, 
reduced maintenance and increased payloads. 


Farmers outside Fall River, Mass. 
were astonished recently to see a heavy 
semi-trailer tank truck come roaring 
and bouncing along at high speed on a 
rough country dirt road that normally 
carries only farm traffic. Little did they 
realize that they were witnessing one 
of the trial runs of a new transport 
unit for the chemical industry. Behind 
the dust cloud disappearing in the dis- 
tance rode a plastic tank loaded with 
27,430 Ib. of water. The ability of 
that loaded tank to take the punish- 
ment of rough going was being sys- 
tematically measured with strain gages 
and accelerometers. 

Now that road tests have been 
successfully completed P. B. Mutrie 
Motor Transportation, Inc., Waltham, 
Mass. is ready to start over-the-road 
haulage of bulk liquid chemical ship- 
ments. On the performance shown so 
far company officials feel confident 
that this unit will be the first of many 
to hit the nation’s highways in the nct- 
too-<listant future. 

Constructed of Laminac polyester 
resin and fibrous glass molded in one 
piece, the oval shaped tank has a 3,400 


gal. capacity. It weighs only 7,025 Ib., 
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3,600 Ib. less than a comparable steel 
tank. Mutrie estimates the weight sav- 
ing will mean an increased yearly pay- 
load of $3,357 on a run twice weekly 
between Springfield, Mass. and Mont- 
real, Canada. 

Savings up to $1,000 on initial in- 
vestment are also in order. Unlike a 
steel tank the plastic tank requires no 
special lining. It is said this could lead 
to mass produced plastic tanks costing 
one-third as much as stainless steel 


- counterparts. 


There’s good news from a mainte- 
nance standpoint, too. High resistance 
to corrosion is inherent in the Lami- 
nac tank body. If mechanical damage 
produces leaks they are easily repaired. 
This requires only a simple cleaning of 
the ruptured area followed by closing 
and reinforcing of the opening with 
plastic impregnated fibrous glass. 

Tanks are manufactured by Carl N. 
Beetle Plastics Corp., Fall River, Mass. 
Laminac resin is sprayed over 2 wood 
mold. A iat of fibrous glass is then 
placed in position followed by more 
resin. This procedure continues until 
final thickness is reached. A special 
catalyst cures the resin. 


FULL BODIED tank holds 3,400 gal. 


Finished tank is fitted to a semi- 
trailer chassis designed and built for it 
by Fruehauf Trailer Co. Trailer has 
dent-resistant fenders, hose and pump 
compartments fabricated of the same 
plastic-glass combination as the tank. 

Mutrie plans to use this first unit 
for transporting formaldehyde. Under 
consideration are additional units for 
liquid alum, alcohols, acetic acid and 
many other  chemicals—American 
Cyanamid Co., 30 Rockefeller Plaza, 
New York 20, N. Y. 


Safety Valve 
Protects Drums 


Excess pressure in drums of flam- , 
mable liquids is automatically con- 
trolled by the Vent-A-Drum safety 
valve, Factory Mutual Laboratories 
have issued approval for use on drums 
containing all flammable liquids with 
the exception of carbon disulfide and 
diethyl ether. 

Easily screwed into the bung open- 
ing of a standard 50-gal. drum, Vent- 
A-Drum performs a total of six auto- 
matic actions: 1. It permits entry of 
air into drum when liquid contracts 
or is being withdrawn. 2. It allows air 
to escape slowly when normal tem- 
perature cause; the liquid to expand. 
3. Jt relieves excess pressure quickly 
when fire or unusual heat causes 
liquids to build up vapor pressure. 
4. It automatically resets and shuts 
off flow of vapor as soon as pressure 
is relieved. 5. Fire screens prevent 
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of a series 








How about a good-looking gasholder?” 


Residents of an eastern city were aroused when word spread that 
a sewage digester gasholder was being planned in their neighbor- 
hood. They visualized a “sore thumb” superstructure with rig- 
ging looming high overhead, thought of property values skidding 
because they'd have an ugly, old-fashioned gas works as a new 
neighbor. Their protests posed a serious problem in community 
relations for the company. 


The installation of a handsome, compact Wiggins Gasholder 
solved the problem to everybody’s satisfaction. The only truly 
modern gasholder, the Wiggins gasholder is not only safe, effi- 
cient and economical but—due to its simplicity—it’s also good- 
looking. Dry fabric seal and self-aligning piston eliminate unsightly 
exterior mechanisms required for other types of gasholders, For 
complete facts, write General American. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street * Chicago 90, Illinois * Offices in Principal Cities 
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entry of fire into the drum. 6. Should 
the drum turn over Vent-A-Drum au- 
tomatically seals off all flow of vapor 
and liquid.—Central Safety Equip- 
ment Co., 2201 East Huntington St., 
Philadelphia 25, Pa. — 


Belt Conveyer Idler 
Has Adjustable Trough 

A new variable troughing belt con- 
veyor idler is designed to provide 
smooth belt transition between trough- 
ing idlers and flat pulley. Angle of in- 
clination of the concentrator rolls is 
adjustable from 20 deg. to fully hori- 
zontal. This permits gradual flatten- 
ing of the belt as it approaches the 
head pulley, thus minimizing stresses 
and resulting in longer belt life. 

Idler is available in two types: Series 
100, designed for belts carrying all 
but the heaviest and coarsest materials, 
in seven belt widths from 24 to 60 
in; and Series 200 for belts carrying 
the heaviest and coarsest materials ‘in 
six belt widths from 36 to 72 in.— 
Link-Belt Co., 307 North Michigan 
Ave., Chicago 1, III. 


Precess Pressure Feeder 
For Bulk Materials 


Bulk materials now can be fed con- 
tinuously against process pressure 
without interrupting the processing 
operation. The Collins-Adey differ- 
ential pressure feeder will move ma- 
terials continuously from a high vac- 
uum to atmospheric pressure, or feed 
at atmospheric pressure to compres- 
sions as high as 10,000 psi. 

Feeder is mechanically operated 
and moves material by gravity or me- 
chanical means. Solids move through 
an intermediate pressure lock from 
one pressure zone to another. Balance 
ports equalize pressure between the 
several adjacent sections. Thus it is 
possible to feed unprocessed material 
into the production flow without flow 
interruption. 
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Each unit is individually designed 
to meet each processing need. This 
gives optimum operation either for 
free flowing or slow-moving materials 
—John T. Collins & Co., 21 Maple 
St., Summit, N. ]. 


Bulk Cenveyor 
Moves Solids Economically 


Continuous delivery of dry granular 
bulk materials is provided by the 
Flowmaster dust-tight conveyor. This 
new conveyor moves materials hori- 
zontally, vertically, or along inclined 
planes. The unit is particularly 
adapted to medium and low-capacity 
operations. 

The Flowmaster conveyor com- 
prises an enclosed endless chain fitted 
with specially-designed flights which 
move material along in a continuous 
stream. Conveyor is readily designed 
into tight spaces and around existing 
equipment.—Gifford-W ood Co., Hud- 
son, N. Y. 


Pneumatic Conveyor 
Has Negative Pressure 

An improved pneumatic conveying 
unit for bulk materials operates by 
negative pressure. Fan is located on 
the opposite side of the collector from 
the material conveying line. Collec- 
tor cone has the high-efficiency fan 
mounted directly on the top, and a 
rotary vane feeder valve at the base. 

Material being conveyed does not 
pass through the fan. Unit is self- 
cleaning. Exterior dusting is elim- 
inated by negative pressure operation. 

The Pneu-Vac conveying unit is 
built in 12 standard sizes with fan 
motors from 2 to 60 hp.—Sprout, 
Waldron & Co. Inc., 15 Logan St., 
Muncy, Pa. 


Vibrating Feeder 
Feeds Over Wide Range 


Ability to feed an extremely wide 
range of outputs characterizes a re- 
cently announced vibrating feeder. 
Unit is based on an English design 
described in Chemical Engineering, 
August 1952, page 180. 

Feeder can deliver from 0.1 to 20 
cfm. of grain, rock, fertilizer or chem- 
ical products. Working frequency is 
1,850 vibration per min.; conveying 
rate at maximum amplitude is about 
50 fpm. 

Unusual design features make feeder 
operation exceptionally quiet. A 
minimum of vibration is transmitted. 

Machine measures 28 in. long, 17 
in. wide and 19 in. high. Power is 
furnished by a 4 hp. motor.—Richard- 
son Scale Co., Clifton, N. J. 


Five new attachments for the Scoop- 
mobile front end loaders are lift 
forks, back-fill blade, crane boom, 
concrete hopper and dozer blade. 
Attachments increase the versatility 
of the four-wheel drive, four-wheel 
power-steer loaders—Mixermobile 
Manufacturers, 8027 Northeast 
Killingsworth, Portland 20, Oregon. 


Gas transport assemblies are now fur- 
nished completely assembled to 
meet ICC specifications and any 
particular state road limitations. 
Standard assemblies contain thirty 


204-ft. high-pressure cylinders.— 
Taylor-Wharton Iron & Steel Co., 
Cylinder Div., Dept. 1, Cincinnati 
12, Ohio. 


Lift truck mast and lifting cylinder 
assembly gives unusually high free 
lift at lowest over-all truck height. 
Assembly is interchangeable with 
standard masts; it expedites high 
stacking of heavy loads in low 
headroom areas.—Towmotor Corp., 
1226 East 152nd St., Cleveland 10, 
Ohio. 
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ANNOUNCING 


ace tempron 


Ace Tempron . . . a new synthetic hard rubber for chemical equipment—now 
offers unexcelled chemical resistance plus economy for high temperature appli- 
cations. In your plant, Tempron can handle many corrosive liquids—hot—at 
costs below other materials you’ve had to use up to now. 

Based on nitrile synthetic rubber (Buna-N), Tempron is hard rubber — 
with better temperature and chemical resistance than hard or soft nitrile rubber 
compounds hitherto available. Mechanically it withstands temperatures up to 
225 deg. F. and higher. Chemically it resists most inorganic chemicals and 
many organic chemicals and oils at temperatures to 200 deg, F.—and far higher 
in specific instances. At room temperature it has better resistance to some of 
the organic chemicals than other rubber and plastic materials. 

In one case, Tempron pipe is still in excellent condition after 2 years on 
hot brine, far exceeding the life of the steel pipe it replaced. 

We’re now ready with Tempron pipe in 1”, 142”, 2”, 3” and 4” sizes and 
fittings in 2”, 3” and 4” sizes. Additional smaller sizes of pipe and fittings are 
under development. We can also — now — produce molded parts, and sheets, 
rods and tubes from which we (or you) can fabricate a wide variety of parts. 

Write today for new bulletin No. 96-A giving full details of Tempron. Or 
ask for samples and recommendations for your specific applications. 


ACE TEMPRON resists: 





Hydrochloric 
Acid, 38% 


Sulphuric Acid, 50% 
Phosphoric Acid, 85% 


RESISTANT Benzaldehyde 


CHEMICALS 














E rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET + NEW YORK 13, WN. Y. 
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DIMENSIONS give frame size number. COMPARISON of frame and horsepower ranges, polyphase squirrel-cage motors. 


New Motors to Have More Power 


First major revision of NEMA standards in 25 years 
takes advantages of new materials and engineering knowledge 
to make motors smaller for given ratings. 


For more than 20 years manufactur- 
ers of electric motors have been build- 
ing motors to standards adopted by 
their mutually supported nonprofit 
trade organization, the National Elec- 
trical Manufacturers Association or 
NEMA. Most integral horsepower in- 
duction motors are still being built to 
basic frame size-horsepower relation- 
ships established nearly 25 years ago. 

Adherence to such an old set of 
standards has not been due to any lack 
of progressive thinking in the industry. 
Many improvements have been forth- 
coming within the limits of the exist- 
ing code. However, sweeping changes 
and revisions are not welcome in a 
capital goods market until there are 
overwhelming advantages to compen- 
sate all concerned; the manufacturer 
for a substantial amount of engineer- 
ing, development, testing, re-training 
of personnel and changes in produc- 
tion techniques and facilities; the cus- 
tomer for finding it necessary to dou- 
ble up on stocks of renewal parts and 
spare motors until all the older models 
have been retired. 

Within recent years it has become 
increasingly apparent that motors were 
being built in much larger frame sizes 
than was necessary or practical. The 
outcome has been the recent adoption 
of newer, revised and more realistic 
standards. Manvfacturers will be able 
to take advantage of their engineering 
know-how and research; motor users 
will receive increased value, 
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New standards permit very substan- 
tial reductions in size and weight of 
many ratings. More horsepower per 
size, more horsepower per Ib. will pay 
dividends in lower handling and stor- 
age costs, in more economical mount- 
ing platforms and in easier installa- 
tion and maintenance. At the same 
time existing NEMA standards _ will 
be met for torque, starting current, 
temperature rise etc. 

Many technological improvements 
are responsible for the new standards. 
Better insulation seems to stand out 
as a leading example. With new tailor- 
made synthetics a lesser mass of denser 
insulation does a better job of protec- 
tion. Operating at the same original 
conservative temperature standards 
these new materials will have longer 
life under the rerating. 

Smaller masses of denser insulation 
contribute to better heat transfer. Im- 
proved lamination materials result in 
lower iron losse$ meaning less heat 
to be dissipated for a given rating. 

Newer silicon steels coupled with 
the improved laminating materials per- 
mit more effective and compact stator 
punchings. Thus flux densities can be 
higher; a given rating requires less sili- 
con steel. 

Rotors and ventilating fans are 
integrally cast giving even, rapid dissi- 
pation of rotor heat while maintaining 
torque characteristics. Heat is picked 
up more effectively from the surfaces 
of the stator windings. 


Initially, in Nov. 1952, the Motor 
and Generator Section of NEMA ap- 
proved a Suggested Standard for Fu- 
ture Design for a.c. polyphase, squirrel- 
cage, 60 cycle, open, 4-pole motors, in 
ratings from 1 to 30 hp. These are 
considered the key ratings to other 
speeds, enclosures, etc. Since that time 
additional standards, including en- 
closed motors and open motors at 
other speeds, have been recommended 
and approved. 

The first step of the new frame- 
horsepower relationships compared 
with the old relationships is shown in 
Table I. You will note at the low 
horsepower end of the line that a new 
smaller frame size was required. 

Numbering system for frames of in- 
tegral horsepower motors is explained ° 
in terms of the dimensions on the 
simplified sketch. The first two digits 
of the frame number are equal to 4 
times the inch dimension from the 
motor base to the shaft center. For 
instance if dimension (known as the 
“TD” dimension) is 44 in. multiplying 
by 4 gives 18, the first two digits of 
the frame number. 

The third digit of the frame number 
is derived from the distance (“F” di- 
mension) between the frame center 


Table I—Comparison of Old and New 
NEMA Standards 


eon Sizes ona 
(After 1940 Rev.) (1929-30) 
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CHEMICAL CLEANING PROVED 
MORE EFFECTIVE IN BOILER TEST 


DOWELL method showed greater efficiency 
by 4.5% in utility company comparison 


Perhaps the most convincing way of demonstrating the 
advantages of one method of cleaning over another is to 
conduct a comparative test. 

That’s exactly what one of the larger utility companies did 
to compare chemical cleaning with mechanical cleaning. 
The 23-day test was conducted with companion boilers, 
rated at 200,000 lb. per hour operating at 500 p.s.i. One 
boiler was chemically cleaned by Dowell, the other was 
turbined. 

At the conclusion of the test, the boiler which was 
chemically cleaned by Dowell had a 4.5% greater efficiency 
factor with a saving of 0,1 lb. of coal for every pound con- 


sumed per KWH gross. With results like this to cite, it’s 
no wonder leading plants in all parts of the country rely 
on Dowell service for their maintenance cleaning. 
Dowell engineers do the job for you, using liquid solvents 
which are brought to your plant in truck-mounted tanks 
along with all necessary pumps and control equipment. 
No special scaffolding is required. Dismantling and down- 
time are kept to a minimum; equipment can often be 
cleaned while in operation. 

For complete information and estimates on cleaning your 
equipment, call the nearest Dowell office, or write directly 
to Tulsa, Dept. J-33. 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers « Condensers « Heat Exchangers * Cooling Systems 
Pipe Lines ¢ Piping Systems « Gas Washers ¢ Process Towers 


Process Equipment ¢ Evaporators 


e Filter Beds 


e Tanks 


Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED - TULSA 1, OKLAHOMA 
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NEW ELECTRICAL & 


line and the lateral center line of the 
motor feet bolt holes. Location of 
the “F” dimension on the preferred 
standard dimension chart, Table II, 
gives the third digit of the frame num- 
ber. If “F’ equals 24 in. the third 
digit is 2. The complete frame num- 
ber is 182. 

In line with packing more horse- 
power into a given size of motor it has 
been necessary to relate shaft size to 


horsepower. This means a larger shaft 
size for a given frame than formerly. 
Where a rerated motor has the same 
frame designation as a previous stand- 
ard the suffix letter “U” has been used 
to indicate a larger shaft size. 
Relationship between frame sizes 
for open and totally enclosed fan- 
cooled ratings is shown in Table III. 
As in the past, for maximum inter- 
changeability, both types of motors use 


, 


Table I1—Preferred Standard Dimension Chart 


Shaft Dimensions 


“yy” “tT” Key 
4% uwX* 


wi X % 


1 





ux 


wx 


wx 


wx 


“%xX% 


——< Third Digit in Frame Number — ———— 
2 3 4 5 6 7 


«F” Dimension ——--—-—— os 


Frame Number 
Corresponding 
9 to“F” Dimension 
— Underlined 
3% 3% 4 182 
“ 184 
314 


MECHANICAL EQUIPMENT 


the same horsepower-frame relation- 
ship up through the 20 hp. rating. 
Above this rating it is necessary to use 
larger frames for the TEFC motors in 
order to maintain the same standards 
for temperature rise, torque, etc. 
Table IV gives the estimated avail- 
ability schedule for the various ‘frame 
sizes in the new ratings.—National 
Electrical Manufacturers Assn., 155 
East 44th St., New York 17, N. Y. 


Table I1]—Comparison of Old and New 
NEMA Standards 


Frame Sizes 
Old 


3] 
— 


RN 


Old 
203 
204 
224 
225 
254 
324 
326 
365 
404 


203 
204 
224 
225 
254 
324 
326 
364 
365 


SRSRSsawwem 


Note: 1,800 rpm., polyphase, squirrel-cage general 
purpose motors; nm type 40 eg C. and totally 
enclosed fan-cooled type 55 deg. C. 

Table IV—Estimated General Availability 


Frame Numbers 


Sept. 1, 1955 


Note: Rerated 4-pole open-type, polyphase, squirrel- 
cageinduction motors built tonew NEMA standards . 
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Spin-Dewn Lecknut 
Lecks by Shrinkage 

A new spin-down locknut applies 
a permanent vibration-proof grip only 
after the nut actually contacts the 
base material. At point of contact 
a 4 turn takes up all play. As the 
nut is drawn tight six threaded tines 
bite into the bolt in a shrinking action 
due to the concave design. This locks 
nut securely—Thompson Breemer & 


252 


Co., 520 North Dearborn St., Chicago 
10, Il. 


Cenerete Saw 
Is Controlled Hydraulically 


Hydraulic controls now are pro- 
vided on a new model concrete saw 
as a means of providing longer blade 
life. Cost of the diamond blade which 
is a major factor in concrete sawing 
is thus reduced greatly. 

With the Hydra-Eze blade control, 
the blade is lowered gently into the 
cut at a controlled rate of speed. There 
is no danger of dropping or bouncing 
the blade against the concrete. With 
two or three short quick strokes of 
the hydraulic pump handle the blade 
can be raised out of the cut. 

Through use of this concrete saw 
savings up to 50 percent in time and 
material are claimed in breaking out 
concrete or asphalt for plant floor 
patchwork, in cutting utility line 
trenches and in sawing openings for 
new machinery bases. Sawing pro- 


vides square sold shoulders against 
which to rebuild—Eveready BrikSaw 
Co., Dept. 362, 1508 South Michigan, 
Chicago, II]. 


Aluminum Welding Flux 
Allows Full View of Weld 

A new type of aluminum welding 
flux allows the operator to see ex- 
actly what he is doing while welding; 
the weld puddle is not hidden behind 
an opaque blanket of refractory slags. 

Type 202 aluminum welding flux 
starts to reduce oxides immediately 
upon application. It continues to 
do so throughout the heating cycle. 
Flux is easily removed after welding 
and will not produce corrosive pitting 
on the parent metal. It becomes _ 
liquid at the temperature where the 
metal is ready to weld; thus it serves as 
a good temperature indicator. 

This new welding flux is available 
in 1 Ib. containers through supply 
dealers.—Solar Aircraft Co., 2200 
Pacific Highway, San Diego, 12, Calif. 
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Gone 


for good ! 


There’s nothing quite as lost as profits that go up in smoke! We mean the profits 
from the valuable dust that’s mixed with the smoke from many industrial stacks. 
Alert Plant Engineers, seeking the most economical way to recover that dust, 
come to Buell. : 

Why? Because, for more than twenty years, Buell Engineers have specialized 
in this field. Their objective; better and more economical equipment. Their 
success; case histories that show the recovery of more than 40 tons of valuable 
dust daily. 

To accomplish this, Buell Engineers analyze dust content in advance—can tell 
you the most economical way to reclaim its value. 

Because of this sound approach, Buell serves dozens of America’s Leading 
Corporations—some right in your own field. Why not send for some of the names? 
Our informative brochure—The Collection and Recovery of Industrial Dusts— 


explains all three Buell systems of industrial dust recovery. For your copy, write 
Dept. 12-J, Buell Engineering Company, 70 Pine Street, New York 5, N. Y. 


mecnanicat Wm 20 Years of Engineered Efficiency in 
Se 
in DUST RECOVERY SYSTEMS 
Cuemicat Encineerinc—October 1953 “ae 





Fingertip 


FLUID CONTROL 


Ft 


HOKE 
TOGGLE VALVES 


Opened or closed with a single, positive motion—like a light 
switch——these HOKE toggle valves will improve the design of 
your instrument panel or test stand. Use them to control gas or 
liquid, at pressures up to 1000 psi or in high vacuum, with no 
leakage through stem or seat. They are available in 4%", 4%”, 
%” and 2” sizes, in brass or stainless steel. The seat mate- 
rial, normally synthetic rubber, may be altered to meet specific 
conditions. Both straight line and angle type are ideal for 
instrument panel installation and can be mounted easily and 
securely with a lock nut. Several types are available with plastic 
knobs of various colors, for quick identification of fluids. For 
fingertip fluid control—for time-saving, dependable, efficient 
performance—specify HOKE Toggle Valves. Write Hoke Inc., 
139 §. Dean St., Englewood, N.J., for Catalog & Data Sheets. 


UK 











Eourement News, cont. . . 


Chain Drive Protecter 
Trips Limit Switeh 

Mechanical chain drive systems can 
be protected against sudden temporary 
overload by a new overload protector. 
In case of excessive chain tension on 
the drive leg, this protector trips a 
limit switch stopping the drive. 

Device consists of an eccentrically- 
located idler sprocket counter-balanced 
by a weight-loaded arm. Counter 
balance is adjustable so that the dc 
vice will operate at any chain tension 
up to 1,000 lb. A locking lever is 
arranged so that manual resetting is 
required. 

Eccentric sprocket shaft is 0.875 
in. in dia; thus unit can be adapted 
to chain sizes from 4 to 14 in. Elec- 
trical capacity of the limit switch is 
10 amp. at 115 v. ac. This, of 


| course can be increased by the use of 
| relays—Lamson Corp., Dept. D-15, 
| Syracuse I, N. Y. 


| Feree Feed Lubricators 


Eliminate Down Time 
Continuous metered lubrication 


_ against high pressures is provided by 


Models HP 20 and HP 30 forced feed 
lubricators. Already being used suc- 
cessfully for cylinder and_, bearing 
lubrication of compressors, these lu- 
bricators are suitable for many other 
applications up to 30,000 psi. 
Lubricators consist of four integral 


| sight feed and pump assemblies 
| mounted on a rugged cast iron reser- 
| voir. They are directly connected to 
| a gearmotor attached to a rigid base. 


Pumping units are easily accessible 
and removable without dissambling 


_ the lubricator. Pumping rate is con- 
| trolled by a positive finger tip adjust- 


ment. Steam or electric heaters are 
easily incorporated—Manzel Div., 


| Frontier Industries, Inc., 315 Babcock 


St., Buffalo 10, N. Y. 


Tefion Rings 
Back Up O-Rings 

Backup rings spirally machined of 
Teflon are designed to prevent extru- 
sion of O-rings. Backup rings have high 
impact strength at temperatures from 
—100 to +500 deg. F. Rings are non- 
corrosive, non-adhering, non-fraying, 
inert to most chemicals, and self-lubri- 
cating. They are made for all O-ring 
sizes to AN drawings 6227 and 6230. 
—The Garlock Packing Co., Dept. 34, 
Palmyra, N. Y. 
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BLOWER TYPE 
HEATING AND 
VENTILATING UNITS 


For effective heat 
* distribution over large open creas. Available in 
8 sizes ... in suspended and floor models, with 
one and two row coils; capacities from 20,620 
to 1,632,000 Btu per hour. 


DOWN FLOW 
UNIT HEATERS 


This McQuay “ver- 
tical” unit heater, suspended near the ceiling, 
utilizes the warm air in that area and distributes 
it down to the floor level. No wasted heat, no cold 
spots. Four types of draftless diffusers available. 
Capacities from 25,400 to 500,000 Btu per hour. 


AIR 
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CONDITIONING © HEATING 2/ 


When approaching cold weather gives your customers the urge to fly south 
with the “honkers’”’, tell them to buy instead the comfort and satisfaction 
that McQuay Horizontal Unit Heaters can give them. 

McQuay Horizontal Unit Heaters are made in a wide range of capaci- 
ties, from 21,600 to 360,000 Btu per hour. Every unit has the exclusive 
Ripple Fin Coil construction . . . with these advantages: more heat transfer 
surface, greater flexible strength, cleaner operation . . . flexible copper tube 
headers to accommodate unequal expansion and contraction. Tubes 
expanded into fins having wide, smooth collars, without use of any low 
conductivity bonding agents, provide a permanent mechanical bond. 

These advantages, plus modern cabinet styling, quiet motor fan 
assembly and Test Code Ratings are your guarantee of satisfied customers— 
especially if you convince them the time to get the job done is now— before, 
not after, the heat is needed. Write for catalog. Representatives in principal 
cities. McQuay Inc., 1622 Broadway St. N.E., Minneapolis 13, Minnesota. 


MAKE THE SEASONS 


COmt to roy 


REFRIGERATION 
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NEW FLUIDS HANDLING EQUIPMENT 


Tank Delivery Time 
Cut 80 Percent 


Aluminum alloy tanks are now 
manufactured as standard items for 
storage of materials at atmospheric or 
low pressures. This move cuts de- 
livery time up to 80 percent. Cost 
of materials and labor are said to be 
lower. 

Tanks are furnished in capacities 
ranging from 5,800 to 16,400 gal. in 
both horizontal and vertical types. 
All tanks 10 ft. in diameter are made 
from } in. welded 3-S aluminum al- 
loy. — Aluminum Co. of America, 
Jobbing Div., 1501 Alcoa Bldg., Pitts- 
burgh 19, Pa. 


Sigmamotor Pump 
In Larger Sizes 

A new larger model of the Sigma- 
motor pump handles flexible tubing 
up to 1 in, diameter. This new model 
has a hinged top so that tubing can be 
placed against pumping fingers with- 
out disconnecting cither end. No 
connections at the pump are neces- 
sary. 

Liquid is pumped from one recep- 
tacle to another merely by placing the 
connecting tubing in the Sigmamotor 
pump. Fluid in the tubing never 
comes in centact with the pump. A 


256 


series of chromium plated steel fingers 
squeeze the tubing in progression, 
thereby moving the fluid. 

The Sigmamotor will pump liquids, 
gases or solids in solution. It will 


handle from 45 to 250 gph. at 500 
rpm.—Sigmamotor, Inc., 540 North 
Main St., Middleport, N. Y. 


Compressor Supplier 
Has Standby Equipment 

Sudden failure of air compressing 
equipment no longer needs to cause 
costly shutdowns. Many different 
makes of air compressors over a wide 
range of sizes are immediately avail- 
able for prompt installation on a short 
term rental basis. This keeps your 
plant operating during repair or re- 
placement of original equipment. This 
standby service is offered in conjunc- 
tion with nationwide sales and service 
of new and reconditioned air compres- 
sors, motors, accessories and parts.— 
Air Compressors & Motors, Inc., 
13710 Aspinwall Ave., Cleveland, 
Ohio. 


Blind Valve 
Fits Larger Pipelines 

A new blind valve satisfies growing 
demands for such a unit to accommo- 
date larger pipelines. Valve is a 5-bolt, 
18-in. unit with an ASA rating of 150 
Ib. for working pressures up to 230 
lb. It provides a full diameter smooth 
round opening or a permanent leak- 
proof shutoff. 

Service life is said to be practically 
unlimited and maintenance negligible. 
Valves are regularly constructed of 
carbon steel, but can be made of other 
materials for special requirements. 
Standard packing is Hycar, a highly 
resistant synthetic rubber. — Hamer 
Oil Tool Co., Long Beach 6, Calif. 


Cyclone Dust Collector 
Offers Many Improvements 


A new cyclone dust collector is said 
to incorporate improvements in efh- 
ciency and operating economy. Dust- 
master cyclones are recommended for 
collecting and separating all types of 
dry industrial dusts where gas tem- 
peratures do not exceed 800 deg. 
F, Units are also used as precleaners 
for filters and electric precipitators. 

Dustmasters are built in standard 
sizes from 18 to 84 in. body diameter. 
They are available in single, duplex, 
quadruplicate and two-stage arrange- 
ments. Units may be operated either 
under suction or pressure—A. W. 
Banister Co., Inc., 21 Charles St., 
Cambridge 41, Mass. 


Hard Rubber Pump Bedy 
Resists Heat Better 

New Series PXHR Vanton pumps 
utilize a newly developed Buna N 
hard-rubber body block. This body 
material withstands temperatures up 
to 225 deg. F., as well as corrosion 
from acids, caustics and organic solv- 
ents. 

Vanton pump, which is widely 
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TT. advantage of working with 
one versatile source of equipment 
has been recognized by leaders 

in the process industries. A high 
degree of flexibility can more 
effectively correlate new equipment 
with existing facilities. 

The equipment illustrated here 
demonstrates Acme versatility, 
proved through past performance 
in all processes, 


From pilot plant to full scale 
operation ... from drawing 
board to actual installation, 
Acme is pre-eminently equipped 
to serve the diverse needs of 
the process industries. 





18 YEARS 
| OF TOUGH 
A VENTING HAS 


TU PTRANSITE. 


Z 
# 


iia 


Transite Industrial Vent Pipe is 
known to many users for its excep- 
tionally long service life. In lines 
where aggressive gases, fumes and 
vapors are present, it has proved it- 
self time and time again. Maximum 
corrosion resistance is imparted to 
asbestos, cement and silica during 
manufacture which includes a spe- 
cial Johns-Manville steam curing 
process. Transite has paid for itself, 
sometimes over and over again, on 
many installations. 

In addition, Transite Industrial 
Vent Pipe cannot rust. It needs no 
painting or other protective treat- 
ment. It has been used as ducts, vents 
or stacks for 15 to 20 years and 
longer . . . remaining in excellent 


“or PIPE 
lasts longer 


condition ... outlasting other ma- 
terial by a wide margin. (Transite 
has served the factory shown above 
for 18 years.) ° 

Transite is light in weight and 
easy to handle. It can be cut and 
drilled with ordinary tools. It comes 
in a complete range of sizes up to 
36” in diameter. A full line of cor- 
rosion-resistant Transite fittings 
makes it adaptable to practically any 
job requirement. 

: : LA 

For further details on Transite Pipe 
for your venting problems, simply 
fill out and mail the coupon to 
Johns-Manville, Box 60, New York 
16, N. Y. In Canada: 199 Bay Street, 
Toronto 1, Ontario. _ 


*Transite is a registered Johns-Manville trade mark 


Johns-Manville 


TRANSITE 


Tatelthtiale Lae Acial 


ad Lo = 





Johns-Manville 

Box 60, New York 16, N. Y. 
Gentlemen: For facts about longer- 
lasting vent pipe, please send me 
Data Sheet Series DS-336. 
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used for hydrochloric acid, hydro- 


| fluoric acid, sulfuric acid and many 


other highly corrosive chemicals was 


| formerly available only with poly- 
| ethylene and graphite-filled Bakelite. 


With the new Buna N_hard-rubber 
body block, additional rigidity and 
shock resistance are obtained. 

Pump capacities in the new series 
range from 4 to 20 gpm., with pres- 
sures from 0 to 60 psi. All pumps are 
self-priming with suction lifts up to 
24 in. Hg. — The Vanton Pump 
Corp., Empire State Bldg., New York 


Valve Actuators 
Mount Directly on Valve 

A new line of valve actuators is 
designed for installation directly on 
valves in service, or valves at manu- 
facturers’ plants, or at distributors’ 
warehouses. 

Actuators operate automatically to 
open or close gate, plug, diaphragm, 
butterfly, pulp stock or other flow 
control valves. They mount directly 
on the valve without need of outside 
support. 

Actuators may be operated by air, 
gas, oil, water or steam. They feature 
power operation and direct or remote 
control. — Ledeen Mfg. Co., 1600 
South San Pedro St., Los Angeles 15, 
Calif. 


New Valve Design 
Overcomes Closing Troubles 

The néw cushioned Flowtrol valve 
moves easily from fully-opened to 
tightly closed position through pilot 
cock control of line pressure. Valve 
is designed either to replace trouble- 
some gate valves or diaphragm valves. 

Valve piston is designed with about 
twice the area above the piston as 
below it. Thus with line pressure 
above the piston as well as under it, 
the valve must close. 

When by turning the pilot cock 
you exhaust a small amount of water 
from the top of piston, inlet pres- 
sure under the piston forces the 
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WELSBACH OZONE PRESENT OXIDANT 
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hei 
Too expensive 


Low-cost ¢ 
Increasing labor and 


Fully automatic 
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COOLING & 
CONDENSING 
UNIT 


Whatever the installation. 


it pays you to 
Specify Aeromaster Fans 


rotected 
against mild acids and alkalies, abra- 
sion, all weather conditions, by a 


— Aeroloid blade coating, ex- 


Practically every manufacturer of 
cooling units in this country has 
used Aeromaster Fans as original 
equipment! There are many reasons 
for this choice. Aeromaster Fans are 
an adaptation of high-speed air- 
eraft propellers—precisely prebal- 
anced, with an easily adjustable 
blade pitch to meet changing powér 

uirements. They give you top 
efficiency and improved anti-flutter 
performance . . . require less horse- 
power to operate. 


Aeromaster blades are 


clusive with Aeromaster. Aero- 
master Fans are fully guaranteed 
.++many models, ranging from 5 to 
24 ft. diameters, with 4, 6, or 8 
blades per fan—capacities up to 
1,000,000 cfm. As original equip- 
ment or for replacement, Aeromaster 
Fans are tops for long-lasting, re- 
liable operation at less cost! 


~-4enemasten ‘Fans 


METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC. + BALTIMORE, MD. 

This Koppers Division also supplies industry with Fast's Couplings, American Ham- 

mered industrial Piston and Sealing Rings, Koppers-Elex Electrostatic Precipitators 
® and Gos Apparatus. Engincered Products Sold with Service 


————=— MAIL COUPON TODAY FOR COMPLETE INFORMATION inpeeeeiinss 


KOPPERS COMPANY, INC., Aeromaster Fans + 330 Scott St., Baltimore 3, Md. 
Gentlemen: Please send me detailed information on Aeromaster Fans for 





(name and type of equipment to be cooled) 
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piston upward to the open position. 
Reversing pilot cock position again 
puts inlet pressure on the large area 
at the piston top; then the valve 
moves to the closed position. 

Flowtrol valves can be used on 
water, oil, air and many liquids at 
pressures ranging from 15 to 400 psi. 
Valves are available in sizes from 2 
through 36 in. — Golden-Anderson 
Valve Specialty Co., 2098 Keenan 
Bldg., Pittsburgh 22, Pa. 





| Acid Preof Sump Pump 


Protected by Rubber 


Acid sludges, corrosive and foamy 
products with solids in suspension and 
other types of difficult pumping jobs 
can be handled by a new acid-proof 
sump pump. Unit is suitable for abra- 
sive pulp and acid transfer in mills 


| and smelters, floor clean-up in chemi- 
| cal plants, draining and filling acid 


tanks and similar operations. 
Unit operates at heads up to 35 ft. 


| and flows to 75 gal. per min. Pump 
| is completely rubber-lined and covered. 
| Overhung 
| eliminates all 
| packings and other parts which nor- 


suspended -shaft design 
submerged _ bearings, 


mally might cause trouble-—The 
Galigher Co., 545 West Eighth South 


| St., Salt Lake City 4, Utah. 


| Jacketed pipe and fittings with weld 


ends have been added to standard 
line of steam jacketed pipe and fit- 
tings.—Red Jacket Co., Investment 
Bldg., Pittsburgh 22, Pa. 


New plastic pipe reducer insert tee 
fitting has side outlet one pipe-size 
smaller than the run. Fitting avail- 
able in run size up to 2 inches.— 
Carlon Products Corp., 10225 
Meech Ave., Cleveland 5, Ohio. 

(Continued ) 
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A STEADY 102° BELOW FREEZING 


CALLED FOR CONTINUOUSLY VARIABLE SPEEDS AND 
STABLE OUTPUT TORQUE 
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MACHINERY AND CONTROLS MINUS 70°F 


ouceaRe Fluid Power SOLVED THIS PROBLEM 


Mp 05 Pn 

The wide range of installations that demonstrate 
the reliability, scope and ease of control of Oilgear 
Fluid Power Drives and Transmissions grows daily. 
A case history from REFRIGERATING ENGINEERING, 
official journal of the American Society of Refriger- 
ating Engineers, telling how a research laboratory 
chose Oilgear Transmissions and obtained contin- 
vous, dependable performance without delay, is 
another chapter in that story. 

Demands for tests of materials at extreme temper- 
atures called for equipment able to hold testing room 
temperatures stable at all times—usually at 70° F. 
below zero. It also had to refrigerate test materials 
as rapidly as possible. This meant a system of vary- 
ing compressor speeds automatically—so as to com- 
pensate for variations in heat load. 

Previous experience had shown that. . 
of direct current motors, or variable speed drives of 
the belt-and-pulley type, under automatic control, 


exw: act Pick Pore A 


. the use 


was not entirely reliable and required consider- 
able servicing. 

Then Oilgear Fluid Power Transmissions were 
adopted. These transmissions provide continuously 
and automatically variable output speed and maxi- 
mum output torque at all operating speeds. Nearly 
two years’ experience reveals that temperatures have 
been maintained within +'2° F. of the desired figure 
over long periods of time, that no attendant is re- 
quired except for a few minutes’ daily routine in- 
spection, that the Oilgear drives are completely 
reliable. 

Thus the evidence grows that if you are tired of 
machine or process drives and transmissions that 
don't stand up, if you want simpler, better, more 
productive and dependable drives, if you have 
problems not yet solved, it will pay you to contact 
Oilgear Fluid Power engineers. THE OILGEAR 
COMPANY, 1579 W. Bruce St., Milwaukee 4, Wis. 





NEW SAFETY cfs Waa Saree 


Fire-Fighting Pamp 
Driven by Gas Turbine 

A portable fire-fighting pump now 
available and driven by a small gas tur- 
bine delivers 500 gpm. at 100 psi. with 
a 16-ft. suction lift. Length of throw 
for the water stream is approximately 
200 ft. Pump has connection for a 
4 in. suction line and two connections 
for 24 in. discharge hoses. 

Gas turbine driving the pump de- 
velops approximately 50 hp. It op- 
erates at 40,000 rpm. Fuel burned 
may be either high octane gas, jet 
propulsion fuels, diesel oil or natural 
gas. 

Turbine can be started by hand 
cranking. Combined weight of pump 
and turbine is 165 lb.—‘Solar Aircraft 

2200 Pacific Highway, San Diego 
12, Calif. 


New Foam Educter 
Prevents Liquid Dilution 


A new foam eductor for introduc- 
ing the proper mixture of foam liquid 
into fire hose lines incorporates a ball 
check valve to prevent water flow to 
the foam liquid container when the 
nozzle is shut off. Eductors may be 
used anywhere in the run of hose up 
to 100 ft. from the nozzle. 

Eductors are made in four models 
in both 14 and 2 in. sizes to handle 
both 3 and 6 percent foam liquid.— 
Rockwood Sprinkler Co., 38 Harlow 
St., Worcester 5, Mass. 


Fire Blanket 
Has Plastic Coat 


For use in smothering fire a new 
vinyl-coated glass cloth fire blanket 
offers strength, durability, flexibility 
and low cost. It can be hung ready 
for use where the need is greatest, 
either indoors or out. No covering is 
needed to protect it from the ele- 
ments. 

’ Blanket measures 60 by 76 in. and 


weighs 24 Ib. The words “Fire Blan- 
ket” are printed in red against the 
light grey background of the blanket. 
—Standard Safety Equipment Co., 
232 West Ontario St., Chicago, III. 


Respirator 
Bailt for Long Life 

Long service life of the Gasfoe res- 
pirator is assured by having all parts 
independently replaceable. This new 
inexpensive respirator contains a sin- 
gle charcoal filled cartridge. It pro- 
tects the wearer against nuisance con- 
centrations of organic vapors and cer- 
tain acid gases having obnoxious but 
relatively harmless odors. 

The lightweight compact face piece 
of formable aluminum is easily shaped 
by hand to fit the face contour. This 
feature, together with a soft sponge- 
rubber face-piece cushion, assures ex- 
cellent face seal without uncomfort- 
able pressure. 

Replaceable. plastic cartridge is fac- 
tory packed to prevent crushing or 
channeling of the charcoal fill. An 
auxiliary overlay screen keeps paint 
globules out of the cartridge-——Mine 
Safety Appliance Co., Braddock, 
Thomas & Meade St., Pittsburgh 8, 
Pa, 


Lightweight Coverall 
Resists Chemical Attack 


Comfort and protection have been 
combined in the nav Feon chemical- 
resistant coveral]l. ‘This garment is 
made of a new lightweight, tough, 
acid and alkali resistant Vinyon-N 
fabric. Color is admiralty gray and 
the material is smooth without being 
stiff or starchy. 

Tailoring is aimed to fit the work- 
ing man while he is working as well 


as while he is standing still. Pleated 
back, deep aim pits and crotch and 
deep pockets create extra comfort and 
roominess. 

Vinyon-N fabric is not affected by 
concentrated mineral acids and _al- 
kalies. It also has high resistance to a 
wide variety of inorganic acids, bases 
and salts. The temperatures and 
strong reagents used by industrial laun- 
dries will not affect it—Filtration 
Fabrics Div., Filtration Engineers, 
Inc., 155 Oraton St., Newark 4, N. J. 


Oxygen Safety Mask 
Fits Inte Coat Pocket 


A new type of 30 min. breathing 


apparatus, self contained, is called 
Pocketaire. Weighing only 84 lb. 
complete, it features a 5 min. escape 
cylinder which may be opened when 
the large cylinder is exhausted. This 
makes it unnecessary for the user tc 
keep track of the supply available by 
watching the pressure gage. 

Designed for use with oxygen it 
may be recharged from any standard 
oxygen cylinder. Mask fits into coat 
pocket. It is said cost has been kept 
low without compromising material 
or workmanship.—Cycle-Flo Co., Mil- 
ford, Conn. 


Adjustable Safety Giasses 
Fit Most People 


Model 80 split-joint spectacle is 
sufficiently adjustable to fit 90 per- 
cent of all faces. A double bridge de- 
sign more than doubles the frame 
strength. Temples are plastic through- 
out with easy push-pull adjustment 
for length. Ball chain ear hook fits 
comfortably behind the ear. 

Split frame construction makes re- 
placement of lenses easy. Removal 
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S-hour job now takes 4 hours 


At a western magnesium reduction plant something besides magnesium 

has just been reduced. The steam at the end of the 

1% mile long steam line wasn't so hot—and neither was the production record 
of the plant at that location. 


Then 26 old-type steam traps were replaced with Yarway Impulse Traps. 
Now there is only a 18° temperature drop from the boilers 

to the end of the line. Most important, the plant 1% miles from the boilers 
is now able to do work in 4 hours that previously took 8 hours. 


That's trap efficiency ! It's evidence of the fact that Yarways are 
designed to send the most premium B.T.U.'s at top 
temperatures into your process or product. They get equipment 
hotter, sooner... and keep it hot. 


Other Yarway features—small size, one moving part, 

easy installation, low maintenance, low cost, stainless steel 
construction. Nearly 750,000 Yarways have already 

been installed. For your Yarways, see a nearby industrial 
distributor . .. 216 stock and sell Yarways. 


YARNALL-WARING COMPANY, 137 Mermaid Ave., Philadelphia 18, Pa, 


FREE TRAP SELECTOR 


It’s important to have the right 

trap in the right place. 

New 20-page selector tells quickly 
and easily which is the 

right Yarway trap for any application. 
Write for your free copy. 


the steam trap 


designed with more production in mind 
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FOR EASIER MAINTENANCE 


use corrosion resistant, 
easy-to-clean 


nae) 


NATIONAL (non 
DISTRIBUTING PANS 


on NATIONAL COOLING and CONDENSING SECTIONS 


Where cooling water is apt to contain trash, mud, shellfish or other foreign 
matter, NATIONAL Cast Iron Distributing Pans provide many advantages 
for more efficient water distribution over cooling and condensing sections. 


EASY TO INSTALL—One pan fits on top of each stack of sections. Simple 
downcomer pipe for feed—minimum number of connections. 

SIMPLE TO MAINTAIN—If trash or mud gets into the pan, flushing or scoop- 
ing the foreign matter out is easily accomplished with the open top pans. 
CONSTANT WATER SUPPLY—The large orifices are sized and arranged to 
handle the maximum water capacity possible for efficient cooling with a 
moderate depth of water in the pan. Water quantity can be controlled by 
maintaining a pre-determined level in the pan, and flow conditions can be 
checked visibly. 

LESS FOG OR MIST—The pan orifices drop water in solid streams to the top- 
most sections without spray or dispersion. This is an important feature when 
installation is near buildings or equipment subject to corrosion. 


Send the coupon for complete details on National Cast Iron Distributing Pans. 


THe NaTIoNAL Raolator ComMPANY 


SEND COUPON 





—, 





# Cast tron Dis- 


(CD Please send me @ copy of Manval HT-20 on Notional Condensing 
and Cooling Sections. 

Nome 

firm 

Ln ce 
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of the temple hinge screw and frame 

clip permits split joint to spread, al- 

lowing lens to be removed.—Watche- 

moket Optical Co., 232 West Ex- 

“erat St., Dept. N63, Providence 3, 
at f 





| Extinguisher Bracket 
| Tells Weight at a Glance 


A new combination suspension 
_ bracket and weighing device tells you 
| at a glance the condition of your CO, 
| fire extinguisher. A calibrated “look- 
slot” visible on each side of the red 
_ baked enamel case shows the observer 
the exact effectiveness of the bottle. 
Calibration of the Silent Sentry to 
the weight of the full extinguisher is 
done easily with an ordinary screw- 
driver. A safety seal protects against 
possible tampering or sabotage. Unit 
is available for 5-, 10-, 15- and 20-Ib. 
carbon dioxide fire extinguishers. — 
Am-Tel Equipment Co,, 6331 Holly- 
wood Blvd., Los Angeles 28, Calif. 


Film Badge Service 

Interprets Gamma Radiation 

A film badge service now being 

offered by a private company provides 

improved personnel protection. The 
| service gives interpretation of gamma 
| tadiation from 150 Kev. to 20 Mev. 
| over a range of 50 mr. to 50 r. 

Film packets are supplied on a 
| weekly or any other convenient basis. 
| An exclusive feature is provision for 
| measurement of accidental exposure 
to large amounts of activity. Control 
films to monitor radiation accumulated 
in transit will be provided without 
extra charge with service of three or 
more badges per week. 

After development, all films are re- 
turned to the user along with the in- 
terpretation and a report.—Nuclear 
Instruments & Chemical Corp., 229 
West Erie St., Chicago 10, IIl. 
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. +. for the best solution to your 


CORROSION-RESISTANT 
PIPING PROBLEMS 


"Tru-ctover offers 32 years of specialized 
experience in solving sanitary and industrial 
corrosion-resistant piping problems. Skilled 


1-4 


craftsmen and engireers in four completely 
equipped plants have made the name Tri- 
Clover on stainless steel and alloy fittings, 
valves, pumps, and specialties signify unex- 


celled performance, 


Your selection of the right fitting, valve, 
pump, tubing or pipe for the right job is made 
easier by Tri-Clover’s complete production 
and engineering facilities. Benefit from this 
fact. For here is one dependable source ... 
one responsibility for your sanitary and indus- 


trial piping problems. 


Our experienced engineering service is at 
your disposal to help solve your specific cor- 


rosion-resistant piping problems. | 


as 4 » as ee 9 
as ae | ee 
' ' : 
Uy ' 
TRIALLOY ANO STAINLESS STEEL FABRICATED STAINLESS STETE 
et FITTINGS, VALVE INDUSTRIAL FITTINGS AN® 
PS, TUBING, SPECIALIIE WMDUSTRIAL PUMPS 
THE Completes LINE 
« 
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NEW SAFETY EQUIPMENT 


Liquid Batching 


. Contrelied Automatically 


Measurement of liquid batches is 

done automatically by the Niagara 
Electrivolume metering _ system. 
Meters can handle either cold or hot 
waterbase liquids, viscous or non- 
viscous oils, and many corrosive chem- 
cals, 
_ An electric impulse is generated in 
“a power circuit upon delivery of each 
unit of liquid. An impulse counter 
accumulates the electric impulses up 
to the predetermined and preset 
number, Upon reaching this point a 
solenoid valve in the liquid line 
closes and the counter recycles itself 
back to zero for the next run. Where 
desired, the meter can actuate an elec- 
trically driven integrator located at 
a distance from the meter.—Buffalo 
Meter Co., 2893-P Main St., Buffalo 
14, N. Y. 


Rugged New Level Gage 
for LP Gas and Ammonia 

Designed to provide rugged and 
reliable service under severe condi- 
tions, the 3190 Series gages indicate 
liquid level in LP gas or anhydrous 
ammonia storage tanks. Gage is suit- 
able for installation in mobile tanks, 
where it is likely to undergo severe 
rough treatment. 

Special features include stainless 
steel head plates, interchangeable 
snap-on dial chamber, adjustable 
tubular steel. support members, 
strengthened float rods, extruded alu- 
minum gear yokes, shrouded gears and 
corrosion-proofed steel floats—Roch- 
ester Mfg. Co., Rochester 10, N. Y. 


Line Pressure Change 
Operates Shutoff Valve 

Either an increase or decrease in 
line pressure actuates the Model 
IDPS-L automatic shutoff valve. Fur- 
nished in eight new afd improved 
basic models, this valve is recom- 
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mended for shut off duty on gas or 
fluid lines. 

Installation may be upstream or 
downstream from the regulator with 
or without static line control for 
either high- or low-pressure applica- 
tion. Valves are designed for in- 
stallation in existing pipelines with 
negligible pressure drop. 

These valves are available cither in 
cast iron or stel, as required.—Sc- 
curity Valve Corp., P. O. Box 1551, 
Los Angeles, Calif. 


Pressure Pickup 
Is Water-Cooled 


Dynamic pressures at extremely 
high temperatures now can be meas- 
uted with a new water-cooled pressure 
pickup. Instrument uses the same 
type of catenary diaphragm and cylin- 
drical restrain element as found in the 
Norwood vontrols line of EP pressure 
pickup instruments. 


Field tests indicate the stainless 


steel diaphragm of the pickup can be 
exposed without damage to gas tem- 
peratures in excess of 5,000 deg. F. 
Heat transfer rate for the entire face 
of the unit is 1] Btu. per sq. in. per 
sec., with a cooling water tempera- 
ture rise of 85 deg. F. Since all ex- 
posed parts are of stainless steel, pick- 
up can be safely exposed to highly 
oxidizing conditions.—Control Engi- 
neering Corp., 560 Providence High- 
way, Norwood, Mass. 


Multiple Burner System 
Safeguards Combustion 


Protectoglo combustion safeguard 
systems now are available for any oil- 
or gas-fired ovens, furnaces or kilns 
employing two or more burners. All 
controls for the entire system are 
grouped in a single compact cabinet 
at a central location. The incon- 
venience and expense of installing 
individual relays for multiple burner 
applications has been virtually elim- 
inated. : 

Reliability of the Protectoglo sys- 
tems is based on flame rectification. 
In contrast to flame conductivity sys- 
tems, Protectoglo guards against un- 
safe operation due to insulation leak- 
age and eliminates use of expensive 
shielded cable. 

Flame detector relays are used in 
conjunction with photocell flame 'de- 
tector units in the case of oil-fired ap- 


plications or with flame electrode de- 
tector units on gas-fired or gas piloted 
oil-fired applications. — Minneapolis- 
Honeywell Regulator Co., Industrial 
Div., Wayne & Roberts Aves., Phila- 
delphia 44, Pa. 


iki satay 
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Ribbon Type Indicator 
Fits Graphic Panel 

Now available for graphic panel 
use is a new ribbon type indicating 
receiver. Model 50 Consotrol indi- 
cator gives continuous indication of 
valve position or variables such as 
liquid level. 

Indicator receives pneumatic meas- 
urements from a transmitter located 
at the process. This force is applied 
to a sensitive receiver bellows. A lever 
and stainless steel tape arrangement 
actuated by the bellows rotates two 
light weight drums. A brightly colored 
nylon tape wound on the drums is 
thus drawn behind the glass pane on 
which the scale graduations are in- 
dicated. 

Indicator scale measures 3 x 44 in. 
Single or dual indicating scales can 
be furnished.—The Foxboro Co., Fox- 
boro, Mass. ; 


Flowmeter Controller 
Cevers Wide Flow Rates 

A newly developed differential con- 
troller operates orifice meter measur- 
ing stations where flow conditions 
vary widely. Controller automatically 
turns an additional measuring unit 
into the line when flow is high and 
shuts .t off completely as flow drops 
off. This procedure provides accurate 
measurement over a wide flow range. 
- When differential pressure across 
the primary orifice reaches a predeter- 
mined maximum setting the controller 
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. ... Fer’ro-pho’bia, n. Fear of iron. 

It’s enough to kill any cost-conscious 
plant manager—fear of tramp iron 
damaging equipment, causing shutdowns, 


ruining product purity. 


No couch can cure it, but a Dings 
Magnet can. When ferro-phobia symptoms— 
unhappy people moaning about lost 
production—show up in your plant, phone your 
representative or write Dings. They'll prepare 
an effective magnetic Rx, backed by 50 years of 


experience, that will end the plague in a hurry. 


We Wiped Out the Plague in 
Texa: ith this ** 4 Bia 
built for one of 


ic hump 
the nation's biggest plastic 
monvfacturers. 1t separates 
contaminated poletietene pellets 
from iron-free pellets. 


Powerful, non-electric atpes 
Perma-Plate stop iron in 
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DINGS MAGNETIC 


SEPARATOR COMPANY 
4730 West Electric Avenue 
Milwaukee 46, Wisconsin 


DINGS MAGNETIC SEPARATOR COMPANY 

4730 West Electric Avenue 

Milwackee 46, Wisconsin 

Please send me Catalog C-1205-B on Dings Perma-Plate 
Majnets and Cataleg C-5000-B with data on the complete 
Dings line. 


Title. 
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actuates a four-way valve. This valve 
admits supply from the regulator to 
the cylinder operating the valve which 
puts the secondary meter into service. 

As flow rate drops below a_ preset 
minimum the four-way valve is reposi- 
tioned by the controller. This admits 
the pressure through the actuating 
cylinder, closing the valve for the sec- 
ondary meter——Rockwell Mfg. Co., 
400 North Lexington Ave., Pittsburgh 
8, Pa. 


5 Ration from, ps ae 
Pe Sags: 7 Bn Pocket Pyrometer 
WHICH AGITATOR DRIVE DO YOIMERRA >” =|“, "r“* Ahersne com 

i oe Built-in precision of the Series 
mae 240-T pocket pyrometer is protected 
against rough usage by a shock ab- 
sorbing rubber case. Instrument gives 
quick and accurate measurement of 
surface and sub-surface temperatures. 
Pocket pyrometer is available in 
five standard ranges. Accuracy is plus 
or minus 2 percent of full scale de- 
flection for any measurement of tem- 
perature from 0 to 2,500 deg. F. A 
| cold end compensating thermometer 
indicates temperature change at the 

rp Rey cold junction of the thermocouple. 
| » Instrument measures 3§ x 34 x 13 
_in., and weighs only 1 1b.—Cyber- 
tronic Corporation of America, 136 

Eighth St., Upland, Chester, Pa. 


> 











Centinueus Viscosimeter 
| Corrects for Temperature 
A new temperature compensated 
continuous viscosimeter called the 
| Viscorator records and/or controls vis- 
| cosity at a selected reference tempera- 
ture. Instrument is believed to be 
the first to record temperature cor- 
| rected viscosity continuously without 
This quick review of Nettco Agitator Drives gives an idea of the heat exchangers, constant temperature 
scope of standardized Nettco agitating equipment. These models are baths, and other special accessories. 
available in a complete range of ratios, horsepowers, and speeds, Each Standarg mieues.a the instroment 
Drive is fully enclosed and contains a minimum of moving parts. It cont ee eee. vara 
ter, recorder, or other secondary in- 
operates with quiet, anti-friction bearings, assuring trouble-free, efficient struments. Unit can operate routinely 
service on the job. Send for Catalog 530 — get all the facts on Nettco | at stream temperatures up to 700 deg. 
engineered agitating equipment — the first choice of leading chemical | F. and viscosities from 34 SSU to 
and process industries. New England Tank & Tower Company, 87 Tileston | more than 10,000 SSF. The Visco- 


Street, Everett 49, Massachusett rator can be fitted to record any or 
all of these variables: viscosity of a 


measured stream, the viscosity cor- 
rected to 2 selected reference tem- 
perature, and the temperature of the 


Streain. 
Sensing element of the instrument 
is a viscosity sensitive float in a pre- 


cision bore metal tube. Height of the 
float, which varies directly with vis- 
cous drag, is pneumatically trans- 
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AELAM NDIVIDED RESPONSIBILITY 
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i olgl ION EXCHANGERS and Equipment bination of ion exchange materials and equip- 
have improved processing and cut costs in ment most efficient for your particular set of 
many industries. Successful applications include operating conditions . . . provide a single re- 
copper and zinc recovery from textile wastes, sponsibility for complete plant performance. 
metal recovery from plating wastes, purification For only Permutit designs and produces the 
of sugar, amino acids, antibiotics. equipment and accessories as well as all types 


Permutit will help you to choose the one com- of ion exchange materials. 


| PERMUTIT ION EXCHANGERS — Rigid quality control gives you a reliable product that 


equals or exceeds ratings. Each must pass thorough laboratory and field tests 
before volume production. 


| ION EXCHANGE EQUIPMENT — Correct design of equipment is just as essential as selec- 
tion of the proper ion exchangers. Permutit equipment is built for economy of 
operation with minimum maintenance. Automatic controls give uniform results, 


save chemicals and labor. 

| APPLICATION INFORMATION — Permutit’s research files contain data on all types of ap- 
plications. Your inquiry will be carefully studied by experienced specialists whose 
recommendation will save you valuable time in planning process improvements, 


Write today, outlining your problem. 
The Permutit Company, Dpt. CE-10, 330 West 42nd St., New York 36, N. Y. 
Permutit Company of Canada, Ltd., 6975 Jeanne Mance Street, Montreal. 








MANUFACTURER OF ION EXCHANGERS 
AND EQUIPMENT FOR OVER 40 YEARS 





PERMUTIT 








oa 


Tetrahydrofurfuryl alcohol (THFA*) is a mild, 
pleasant smelling, high boiling primary alcohol containing the characteristic 
heterocyclic furan ring. 

Its reactions are generally those of a primary alcohol. (A reaction 
chart is yours for the asking.) In addition to the usual reaction character- 
istics of a primary alcohol, THFA can be made to undergo reactions 
involving the ring such as ring opening to open chain compounds which 
in some cases may be recyclized to form other important ring compounds. 


USES 
PROPERTIES OF THFA 
1. To moke plasticizers such as tetrahydrofur- (PURE COMPOUND) 
fury! oleate. 
2. as a chemical intermediate. For example 
dehydration yields 2,3-dihydropyran which is 
in turn the precursor of such Interesting com- 
pounds os 1,5-pentanediol, tetrahydropyran 
and lysine. 
3. Solvent for dyes, resins and other interesting 


butyral, 
cellviose, “A” stage phenol-aldehyde resins and 
rosin would do well to investigate this solvent. 


Write for Technical Bulletin 87-B 


* Reg. U, S, Pat, OF, 


MICE UEP 


Netheriands; 
France 
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mitted to a receiver in the instrument 
case. This viscosity signal combines 
with a temperature signal to position 
the precision linkage and pen drives 
directly proportional to changes in 
stream variables.—Fischer & Porter 
Co., 12 Jacksonville Rd., Hatboro, 


Pa. 


Hydregen Analyzer 
Operates Continuously 


A new continuous hydrogen ana- 
lyzer measures gas concentration in 
hydrocarbon streams within 0.5 per- 
cent accuracy. Operation is based on 
catalytic oxidation of hydrogen in a 
thermally-isolated cell. 

A specific volume of hydrocarbons 
is withdrawn continually from the 


_ tecirculating stream and mixed with 


a specific amount of air. Hydrocar- 


| bons present are then filtered from 
| the mixture. Remaining hydrogen 
| and air are passed through a heated 


block containing the reaction cell. 
Block and cell temperature are ac- 


| curately controlled. When the hydro- 


gen-air mixture reaches the reaction 


| cell it is at the same temperature as 


the cell. 
As the oxidation of hydrogen takes 


| place temperature differential is de- 


tected by two sets of thermopiles, It 


| can be relayed to a chart recorder or 


to a direct digital print-out system. 
The differential is an accurate meas- 
urement of hydrogen gas concentra- 
tion—Taller & Cooper, Inc., 75 
Front St., Brooklyn, N. ¥- 


Gas Analyzer 
Saves Fuel Cost 


Maximum combustion efficiency 
within equipment limitations is as- 
sured through use of a new combina- 
tion oxygen and combustibles an- 
alyzer. It is said the unit can help 
save fuel dollars, especially where 
multi-fuels or fuels of varying compo- 
sition are fired. Also, it acts as a safety 
guide to prevent lighting off of un- 
purged gas-fired combustion cham- 
bers. 

For the first time, it is said an- 
alyses of oxygen and combustible ma- 
terial are provided by a single com- 
pact unit. Instrument indicates or 
automatically controls necessary ad- 
justments to maintain maximum com- 
bustion efficiency. 

Minimum range is 0 to 5 percent; 
maximum range is 0 to 25 percent. 
Accuracy is within plus or minus 0.25 
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MOTOR 
With 


Gas Mask 


PROTECTION 


MY BL OSION 


Take a look at these Qik PROOF MOTORS 


Explosion Proof Motor + eatures: 


*Vital motor parts protected — sealed 
into inner frame. 


pprvehny! wiosacgery coal Ba property and employees are protected, because this Century 
fon rans jo gliher diréetion: Explosion Proof motor is totally enclosed —sealed to prevent 


a motor spark from causing an explosion. 


Class I, groups C and D are used in atmospheres containing 
flammable gases or vapors: Ethyl ether vapors, gasoline, petroleum, 
napthha, alcohols, acetone, lacquer solvent vapors and natural gas. 


*Uniform ventilation surrounding 
outside of inner frame. 

Smooth, straight-through ventilating 
passages. 

*Winding electrically insulated 6 


Soren ways. me Class II, groups E, F and G are used in atmospheres containing 
“Unusually free from vibration. combustible dusts: Metal dust, carbon black, coal or coke dust 


Ball bearing housing keeps grease and grain dusts. 
in — dirt out —lubricated for 


several years’ normal service, with Naturally, corrosive or abrasive materials in the air are also 


oak hones sealed out of the vital parts 


*Easy-to-remove fan guard is held For your protection, specify Century motors on new equipment or 
securely in place with two screws. for replacement. Your nearby Century Distributor will be glad 
*Smooth exterior surface is easy to give you full information on the complete line of Century 

to clean. motors—from '/s to 400 horsepower. We are limited in some 


*Cast iron frame with integrally ; 
cast feet resists rust and sizes of the Explosion Proof motor. 


corrosion — even when mounted 
in places where processed 
materials may contact the feet. 


Rugged construction gives 

generous safety factor for CENTURY ELECTRIC COMPANY 
een eee : 1806 Pine Street . St. Louis 3, Missouri 
Offices and Stock Points in Principal Cities 








CE-760 











CuemicaL Encineerinc—Ociober 1953 





CORROSIVE LIQUIDS CANT 
HURT THIS INSTALLATION 


Large midwest corn processor installs 
SARAN lined pipe, fittings and valves 


When ons of the largest processors of 
corn in the midwest was faced with the 
problem of handling corrosive liquid 
safely and efficiently in an ion exchange 
system, they investigated saran lined 
pipe and fittings. 


They learned that saran lined pipe fit- 
tings and valves assure tight, leakproof 
joints. They were convinced that the 
excellent corrosion resistance of strong, 
rigid saran lined pipe would mean 
longer service and greater dependability. 
The sum total of advantages offered by 





2415 Burdette Ave., Ferndale, Mich. 


Please send me your data booklet on 
seran rubber. 














cusbinchh weibiteip ccltsacapinanltinitaian wtapiiidintal 





saran lined pipe indicated that it would 
meet the company’s demands for equip- 
ment that would assure uninterrupted 
processing free fromthe expense and 
inconvenience of unscheduled “shut- 
downs.” Wherever piping with unusual 
resistance to most chemicals and _ sol- 
vents is involved, install saran lined 
steel pipe. It can be easily cut and 
threaded in the field without need for 
special tools or handling; costly down- 
time can be reduced to a minimum. We’ll 
be glad to assist you with installation 
plans. Write or call the Saran Lined Pipe 
Company, Ferndale, Michigan. Offices 
in New York ¢ Boston * Pittsburgh 
Tulsa * Philadelphia * Chicago « Port- 
land ¢ Indianapolis * San Francisco 
Houston ¢ Denver * Los Angeles ¢ Seattle 
Cleveland * Charleston, S.C. * Toronto 
Montreal. 


RELATED SARAN PRODUCTS 
Saran rubber tank lining * Saran rubber 
molding stock * Saran pipe and fittings 
Saran tubing and fittings 


SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE, FERNDALE, MICHIGAN 











Eoquipment News, cont. . . 


percent by volume of oxygen and 
combustibles contents in the sample. 
—Bailey Meter Co., 1050 Ivanhoe 
Rd., Cleveland 10, Ohio. 


Single Telemeter Circuit 
Carries Fifteen Readings 


A new multiplexing transmitting 
and receiving system for use with the 


| Metameter telemeters saves on trans- 
_ mitting circuit cost. It eliminates the 
_ need of separate circuits for each 


meter. A single circuit will handle 
up to fifteen readings. 

Readings can be transmitted over 
telephone circuits, carrier current, ra- 
dio including microwave, VHF and 
UHF, private wires and low rental 
cost telemeter circuits. Types of 
readings transmitted are either pres- 


_ sure, vacuum, water or liquid level, 


flow temperature, static and differ- 
ential pressure, motion, voltage, cur- 


| rent, and totalized load.—The Bristol 
| Co., Waterbury 20, Conn. 


Osmometer odor detecting instrument 
evaluates odor intensities with varia- 
tions from 0 to 300. Can be used 
to establish processing standards 
and for quality control.—Odor In- 
struments Inc., 220 East 42nd St., 
New York, N. Y. 


Differential pressure instrument actu- 
ated by metal bellows gives accurate 
measurement without the use of a 
mercury manometer. Instruments 
operate up to 1,000 psi. in differ- 
ential ranges of 20, 50, 100 and 
200 in.—American Meter Co., 60 
East 42nd St., New York, N. Y. 


Dazic zero speed switches can be 
wired to open or close signal cir- 
cuits at shaft rotation of 15 rpm. 
on acceleration and 8 rpm. on de- 
celeration. Units are self-lubricat- 
ing have hydraulically-driven mech- 
anism and  magnetically-coupled 
electrical contacts.—-W interburn 
Mfg. Co., Putnam, Conn. 


Thermocouple protection tube elimi- 
nates junction boxes, prevents 
breathing of corrosive gases or 
liquids into well, holds thermo- 
couple in place and provides fast 
interchangeability for checking: and 
replacing _thermocouples.—Conax 
Corp., 4515 Main St., Buffalo 21, 
ie if —End 
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Name Your Flow Metering Problem. . . 


FREEZING 


Flowing fluids that freeze at 
ambient temperatures can 
be metered without difficul- 
ty by the d/p Cell. Its unique 
construction permits simple steam tracing or 
electric heating of the cell body and meter 
leads to maintain fluid conditions. Accurate 
metering of naphthalene for ratio flow control 
with oxygen in the production of phthalic an- 
hydride is ical of numerous services for 
which d/p Cells are currently employed. 


COAGULATION 


' Plugging of meter lines by 

) —— nee or 

5 ee Se polymerize is held to a min- 

CP {mum by the small displace- 

ment of the d/p Cell. On 

synthetic rubber latex, for example, reliable 

metering has been obtained; production down- 

time for instrument maintenance has been 

practically eliminated; and routine clean-out 

time has been reduced 87%! (Details given in 

Rubber Reserve report available from 
Foxboro. ) 


rf 


CORROSION 


Corrosive fluids such as fuming 

nitric acid, SO, and dry Cl, 

can be handled without seals 

or purges, by the all-316 stain- 

less steel construction of the 
d/p Cell. For materials which attack 316 stain- 
less steel, the negligible displacement (3cc ) 
of the d/p Cell permits use of liquid seals with- 
out seal pots, or loss of seal fluid due to pump- 
ing. Successful installations include mercury 
sealing of anhydrous HF, and oil sealing of 
30% H.SO,. 


SLURRIES 


Most slurries can be metered 
directly in the d/p Cell. For 
the more concentrated ; 
a small liquid purge (one 

liter per hour) maintains the 
cell free of deposit. Lime and phosphate slur- 
ries and 442% r pulp are typical of many 
materials now being handled. 


THE FOXBORO COMPANY, 4410 NEPONSET AVE., FOXBORO, MASS., U.S.A. 


FACTORIES iN THE UNITED SVAT ES, 


CANAOA, 
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ROOTS-CONNERSVILLE & TAKDAL COMPRESSORS 


To its widely accepted dual-ability line of Rotary 1. Peak efficiencies at discharge pressure deter- 

Positive and Centrifugal equipment for handling mined by requirements. 

gas and air, Roots-Connersville announces the 2. No internal lubrication used or needed. 

new SrrraxiaAL Compressors. Based upon the 3. Minimum of servicing, with wearing parts 

long-proved rotary blower, originally conceived by quickly accessible. 

the Roots Brothers in 1854, but entirely new in 4. Low noise level—smooth operation. 

operating principles, the SprraxtaL design offers . Light weight. 

several outstanding advantages over present types In operation, two “spirotors” revolve in opposite 

of compressors, within its range of use: directions, and cause internal compression of the 
air or gas. This principle of internal compression 
leads to higher efficiencies, which begin to be pro- 
nounced at about 10 psi and are more pronounced 
at higher pressures, with internal compression per- 
formance up to at least « 3 to | ratio. 

These new Sprrax1aAL Compressors increase 
the flexibility of the Roots-Connersville line and 
offer possibilities for economy and efficiency which 
are well worth investigating. We shall gladly study 
your requirements and make definite recommenda- 
tions. Descriptive bulletin No. SC-152 on request. 


a A DIVISION OF DRESSER INDUSTRIES, INC. 
1053 Illineis Ave. - Connersville, indiane 
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Allis-Chalmers flaking mills are also 
available in the open base type. This 
style permits routing conveyors under 
the mill. 


FLAKING 
MILLS 


Rig uad WD e 


YOUR IMPACT MILL CAPACITY 
BY PRE-MILL FLAKING... 


Y ROLLING YOUR MILL FEED into 

broad-surfaced flakes of uni- 
form thinness, the Allis-Chalmers 
flaking mill speeds your subsequent 
grinding operation two to four 
times. The principle is basic... 
flakes shatter much easier than 
blocky materials. 

A complete line of Allis-Chal- 
mers flaking mills is available to 
meet any chemical industry re- 
quirement. Built in four sizes from 
15x30 to 32x40 inch rolls, these 
units are designed to provide low 
cost, heavy duty performance and 


year-after-year dependability, 


Pre-mill flaking is just one of the 
many adaptations of Allis-Chalmers 
equipment and engineering in the 
chemical industry .. . adaptations 
that give high production, top qual- 
ity products and low processing 
cost. Your Allis-Chalmers field 
engineer can help you. He is an 
application specialist ... trained to 
work with your staff... to ap- 
praise your equipment needs ex- 
pertly. Contact your nearby A-C 
sales office or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, A-4094 


/ 


ALLIS-CHALMERS 


Chemical Milling and Processing Equipment 
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autoclaves used to make sodium Elon salt 


t Bank of 5 
‘ steel blowoff valves and stack (background). 


has system 


Elon 


MONO-METHYL-p-AMINOPHENOL SULPHATE 


By using this streamlined process, 
Eastman Kodak has boosted its Elon photo 
developer yields by 131% percent, while 
making substantial labor savings. 


With Americans now spending more than three times 
as much money on photographic equipment and supplies 
as they did in 1939, it’s not surprising that the demand 
for photographic developers has soared. Yet despite the 
almost infinite variety of developers on the market, only 
a very few base chemicals are involved. 

One of the most important of these is Eastman Kodak's 
Elon. In a typical balanced commercial developer, Elon 
is blended with another developer, such as hydroquinone. 
Alkalinity is obtained by adding sodium carbonate, and 
usually special additives, such as anti-fogging and stabiliz- 
ing agents, are included, too. 

The biggest improvements made by Kodak in setting 
up its new Elon facilities at the Kodak Park plant in 
Rochester, N. Y., were in plant layout and design (see 
cuts). And close cooperation between departments 
allowed the change from old to new location to be mzde 
without interrupting production. Here’s how the process 
works. 

Hydroquinone and monomethylamine (40 percent 
conc.) are reacted in an autoclave in the presence of 
sodium bisulfite for 4-44 hours at about 170-180 deg. C. 
Sodium hydroxide is then pumped into the vessel to make 


2 Char treating room is isolated from main plant to promote 
cleanliness. Char bags in corrugated wrapping can’t spill. 


e PICTURED 


FLOWSHEET 


a solution of the sodium Elon salt. Various tars and 
othe: impurities are also formed. 

This solution is concentrated in a vacuum evaporator 
at lowered temperatures to a critical point such that suc- 
ceeding temperature adjustments crystallize most of the 
impurities which are then removed in a filter press. The 
resulting dark liquid is treated with char. ; 

A second filtration removes the char and the solution 
is then reacted with concentrated sulfuric acid. This 
neutralizes the sodium salt and forms Elon sulfate, or 
metol. Simple temperature and concentration adjust- 
ments are then made to crystallize crude Elon which is 
separated from the liquor in a centrifuge. 

Although crude Elon is a good developer, its brown 
color—caused by the presence of oxidized Elon and tars 
—makes it unacceptable for commercial use. This neces- 
sitates two purification operations, consisting of double 
crystallization and char treating. 

Crude Elon is dissolved in liquor recycled from the 
final centrifuge, char treated—using a different char from 
that used in the synthesis—and filtered. Crystallization 
and centrifuging produce the “first cryst” which is almost 
white, but which has a poor crystal structure. 

Another pass through the purification system—dissolve 
(this time in water), char treat, crystallize, centrifuge— 
yields pure white Elon with good crystals. The batch is 
then dried in a rotary, double-cone vacuum dryer and 
the dry Elon is screened to remove nodules. It is pack- 
aged in 225-lb. drums. 
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SYNTHESIS 


VACUUM EVAPORATOR CHAR TREATER REACTOR 








Hydrequinone 


Monomethyl amine 
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Steam jacketed dissolving tanks are used to prepare impure Elon for puri- tsi 
fication process. Dissolving liquor is recycled from final statilteging system Wo any segs sagan 
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PURIFICATION 


Crude Elon crystals 
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DISSOLVER & FILTER CRYSTALLIZER 
CHAR TREATER 








Recycle liquor 


A 








Bottoms of crystallizers and part of exhaust system which rids air of dust 6 Mechanically-scraped centrifuges 


+ teanting,  Dbtiple 
Suton and chemicals. Crystallizers are glass-lined to eliminate chunk formation. Wire cages have recently been in 


entire purification area. 
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CENTRIFUGE Elon 
Liquor : ane 
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LIZER EVAPORATOR CRYSTALLIZER CENTRIFUGE ALCOHOL CENTRIFUGE 
WASH 

cadal 

CENTRIFUGE q 
« 
Crystals a: : > Elon 
— 
LLIZER VACUUM SCREEN 


DRYER 


liquor 








ifuges are used five times in the Elon process. "J- Double-cone vacuum dryer has replaced a series of ovens, It revolves 
een installed around shafts to prevent accidents. at about 1 rpm. to prevent any degradation of the Elon crystal structure. 









































SAVED: 24 HOURS OF ' WN-TIME” 


The operating department of a large Texas compariy saved one complete day in 
putting their plant back on the line after a maintenance shut-down. They saved 
an estimated $45,000 and gave all the credit to Flexitallic Spiral-Wound Gaskets. 
It’s the amazing spring-action of Flexitallic Gaskets that simplifies the making and 
breaking of flanged joints. Only 1/16-inch breakaway is required—and that’s 
important at valves or where there is close manifolding of the piping... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses, 
Spirally wound V-crimped plies of required metal with alternating plies of proper 
filler results in a resilient gasket having characteristics of a calibrated spring. 
Flexitallic Gaskets are at highest efficiency when bolted up cold at a predeter- 
mined load. For all pressure/temperature ranges from vacuum to 10,000 Ibs., 
from extreme sub-zero to 2000° F. For all standard joint assemblies, In four 
thicknesses for special requirements: .125”, .175”, .250”, .285”. With Tefion filler 
for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company, 8th & Bailey Streets, Camden 2, New Jersey. Representatives 
in principal citiés. Consult classified telephone directory. 


Gp amvvensan i? a y Uy ‘ 


Z SPIRAL-WOUND GASKETS 
IPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC stamped into the met- 
ai spiral of every genuine Flexitallic Gasket. Look for Flexitallic Blue in gaskets with asbestos filler 
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VALVES - 
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VS MALLE 
Still Paying 
Big Dividends 








At the American Crystal Sugar Company’s Rocky Ford, 
Colorado, mill where Crane 12-inch iron body angle 
valves control carbon dioxide to pumps supplying the 
gas for carbonation process. 


THE CASE HISTORY 


This COz2 service requires valves of utmost dependa- 
bility to protect process and equipment from damage. 
In the event of malfunction or failure of pumps, the 
valves must assure positive closure every time. 

That’s precisely the quality of performance Crane 
No. 353 valves have given in this service for more than 
35 years. The mill’s long inactivity between 75-day 
production campaigns hasn’t made the job easier. Yet, 
these valves have never been out of the lines for 
repairs; they’ve remained on the job since 1918 with 
only routine maintenance. 

Valves that set performance records like this aren’t 
bought on price alone—it’s quality that counts most. 
That’s thrifty buying—still the only way of getting the 
best value. 


THE BETTER QUALiTY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


PIPE 


FITTINGS - 


VALVE SERVICE RATINGS 
SUITABILITY: 


fr d pnt 


MAINTENANCE COST: 
Vine —Crodiine Cane only. 
SERVICE LIFE: 


Iublallad (VE -dald OK 


OPERATING RESULTS: 


Ospendable CO, conitol 


AVAILABILITY: 


























THE VALVE 


You can see the ruggedness and 
serviceability of No. 353 angle 
valves, but it’s what’s inside that 
counts most in their better per- 
formance. Choose these valves 
from the complete family of 
Crane 125-pound iron body globes 
and angles. It gives you the wid- 
est selection of patterns and types 
for steam, water, oil, and gas. See 
your Crane Catalog or your Crane 
Representative. 





- PLUMBING :- 


HEATING 
281 





XIBILITY 


in INSTALLATION 
APPLICATION 
OPERATION 





---@ valuable 
feature of... 


RAYMOND 





Du 














5 with the 
: IMP MILL 





with the 


| ROLLER MILL 


THE Raymond Flash Drying System consists of a mill unit with 
collectors and connecting piping, all of which may be arranged 
to fit practically any plant layout without any costly building 
alterations. Easy to install. 
Three different types of units are available as shown. The Cage 
Mill unit is used for drying when mild disintegration is required. 
Both the Imp Mill and Roller Mill units incorporate classification 
with the CAGE MILL while simultaneously drying and grinding. Wide range applications. 
The material is handled automatically from feed hopper to finish 
Write for Raymond bin. The system assures a clean dasbinse process ai a product 
Flash Drying Catalog closely controlled for fineness, dryness, and uniformity. Simple and 
No. 54-A economical to operate. 


COMBUSTIQW ENGINEERING, INC. 


1311 NORTH BRANCH ST., SALES OFFICES IN 


CRCARS 22, HAINOS PULVERIZER DIVISION ee ee 
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YOU AND YOUR JOB 


Portrait of an engineer................. 
Seniors talk back to recruiters............ 


W. A. Cunningham and F., H. Rase 


CORROSION FORUM _ 


CE I Ei ik ceca cces ss ee 


E. A. Schoefer 


NAMES IN THE NEWS 


Eugene J. Houdry, authority on catalysis... . 


INDUSTRIAL. NOTES 


Who’s doing what among your suppliers... . . 


CHEMICAL ENGINEER‘S NOTEBOOK 


Eight newcomers for your reference shelves. . . 
Your checklist of recent books & pamphlets. . . 
New literature from the manufacturers... . . . 


CHEMICAL ECONOMICS 


Chemical profits are way up for first half... . 


PRODUCT NEWS 


New plastic molds with ease............... 


TOMORROW'S TECHNOLOGY 


Continuous adsorption methods........... 
Fluid bed oxidation of HC]............... 


READER SERVICE 


You can get more information—free...... . 


GUIDED TOUR continued 












Behold the chief engineer! 

He’s 47, pulls $14,000. Has a 
darn tough job — but plenty of 
tips on how to get there faster. 
Here they are, courtesy 53 chief 


engineers (Your Job). 


ws 


Chemical profits bounce up. 

Up 14 percent over 1952’s first 
half... petroleum up 5 percent. 
Here’re the figures, what they 


mean (Economics). 


al 


A brand new plastic to watch. 

Copolymer of rubber and poly- 
styrene (a plastics “alloy,” they 
say) makes the big news this 
month (Product News). 


@ as 


What’s hot among patents? 
Shell’s new fluid bed oxidation 

of HCI to get alkyl chlorides? Or 

Phillips’ novel method for con- 


tinuousadsorption? (Tomorrow). 


ws 


AND—Index of Advertisers pre- 
cedes your Reader Service Section 


inside the back cover. 





Vou and. Voup Jub Edited by Richard V. Reeves. 
‘fe 





Portrait of a Chief Engineer 


® 47 years old 
$14,000 per year 
B.S. 1930 
5 years in the job 


The “average” chief engineer—if 
there was such a man in the chemi- 
cal industry—would be about 47 years 
old, earning $14,000 a year (plus 
about another $2,000 in bonuses in 
some cases), and holder of a BS. 
in chemical engineering. He would 
be out of school 23 years, having 
spent 18 years to achieve his present 
position and another five years in it. 
These are the averages for a man in 
a company with more than 2,000 em- 
ployees. 

The average chief engineer in a 
smaller company (less than 2,000 em- 
ployees) is a younger man, 40, who 
has spent 13 years coming up and 
about 3 years in the job. His base 
salary is about $12,000, and, he too, 
is likely to hold a B.S. degree. 

These are highlights from a survey 
questionnaire sent to one hundred 
chemical engineers with the title of 
“chief engineer” or some similar desig- 
nation. 

Fifty-three questionnaires were re- 
turned, most of them in usable form. 
Those which could not be tabulated 
came from men whose responsibilities 
were other than those of chief engi- 
neer. 

What does a chief engineer do? 
His main job, according to our sur- 
vey replies, was the evaluation of new 
processes. 

Another top responsibility is the 
selection and training of new engi- 
neers, and, concomitantly maintain- 
ing communications and morale 
among the engineers. The chief en- 
gineer also has to worry about de- 
veloping and implementing long-range 
plans. Production planning, quality 
control, purchasing, traffic, construc- 
tion, engineering—all these may fall 
into his bailiwick as well. He has to 
be a coordinator and sometimes peace- 
maker with other departments and 
divisions. The chief engineer may 


have many of these duties or few of 
them because the title means different 
things in different companies. 

If you’re aspiring to the job of chief 
engineer, it might be helpful to learn, 
work at, or polish up some of the 
following: (These were mentioned by 
the respondents as being the most 
helpful elements of training and ex- 
perience in their job of chief engi- 
neer.) 

@ Design 

¢ Construction 

© Report writing 

¢ Teaching 

e Economic balance 

¢ Personne] handling 

e A technical specialty 

© Mathematics 

We also asked the chief engineers 
that we contacted if there were any- 
thing that they wish they had learned 
or studied in school or on the job— 
anything that would now be a big help 
in carrying out present responsibilities. 

Mentioned most frequently was 
human relations. Accounting was also 
mentioned often, as was economics, 
law and business administration. The 
inference to be drawn is that an engi- 
neer who wants to get ahead should 
not confine himself to technical sub- 
jects. If he wants to go on studying 
and learning after he leaves school, 
it might be wise to study general busi- 
ness administration subjects. The 
fact that, in the early years of his ca- 
reer, a man’s work will be exclusively 
technical, should not discourage him 
from learning some of the other 
phases of modern management. 

Some of the other things chief en- 
gineers wish they had learned: sales- 
manship, public speaking, English, 
conference leadership, and similar 
subjects. 

The last question was: “What 
would you say were your five top 
problems as chief engineer? 
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In 5 great markets General American offers 
f you complete bulk liquid storage terminal facil- 
ities with no capital investment on your part. 
You use modern facilities, pipelines, manifolds, 
blending equipment. 

You have complete privacy. 


All methods of bulk liquid transportation 
available. 





At the Ports of New York and New Orleans 
there is high-speed canning, drumming and 
barrelling equipment—yours to use. 


use General American’s “for lease” 


facilities at Chicago 


The Chicago region is a natural center for all 
types of transportation. Last year alone, the 
Chicago industrial area received and shipped a 
total of 46,198,867 tons of water-borne cargo. 
Via tanker alone, 3.9 million lb. of bulk liquids 
are exported every month. Tank cars, too, move 
tremendous quantities of bulk liquids in and out 
of this giant rail center. 


A tl lt 


— 


ee 


- 











. G 
i TANK STORAGE 
TERMINALS 
& dopoudabifity, see in dal dk Per ; in Important Marketing Centers 


¢ 


* Port of New York (Carteret, N. J.) * Housten 


* Port of New Orleans (Goodhope, La.) * Corpus Christi 
* Chicago 


GENERAL AMERICAN TANK STORAGE TERMINALS a. division of General American Transportation Corporation 
135 South La Salle Street, Chicago 90, Illinois 





The five that came in tor top men- 
tion were (in order of most frequent 
mention): 

© Keeping up the morale of engi- 
neers 

¢ Keeping up-to-date on new proc- 
esses, techniques, tools, materidls, 
trends 

@ Obtaining and keeping capable 
personnel 

© Trying to encourage a sense of 
responsibility in individual employees 


¢ Maintaining good relationships 
with other departments. 

Four out of the five top problems 
facing chief engineers fall under the 
heading of “human relations.” Is it 
any wonder, then, that a knowledge 
or proficiency in human relations 
would be a valuable asset to the chief 
engineer! 

e Some of the other problems fac- 
ing chief engineers: 

e Training new engineers 





THE GRADUATES SAY: 





* Pre-interview information could be greatly improved. 
© Interviewer should be a man technically trained. 

* He should know what jobs are currently available. 
Results of interview should be sent out promptly. 
Company visits strongly influence students’ choice. 








Seniors Talk Back to Recruiters 


If you go to the trouble and expense of college recruit- 
ing, it pays to be smart about it. Here’s what graduates at one 
school think of the recruiter and his merchandising. 


W. A. CUNNINGHAM and 
H. F. BASE 


Though conditions have been dif- 
ferent in the past and probably will 
change in the future, the company 
representative who talks to the grad- 
uating seniors on the college campus 
today is, in many ways, “selling” his 
company in a highly competitive mar- 
ket. Fortunately, the students as a 
whole are doing some good thinking 
for themselves and, through the com- 
bined efforts of the students and the 


company representatives, a big major- 


ity of the decisions reached are sound 
and give strong evidence of mutual 
satisfaction both now and in the 
future, 

The college recruitment program of 
today is the medium for acquiring 





W. A. Cunnincnam is chairman 
of the chemical engineering depart- 
ment at’ the University of Texas; 
H. F. Rast is assistant professor. Both 
men are keenly interested in running 


(as Cunningham puts it): “a sort of 


industrial matrimonial bureau.” 


286 


about three out of every four technical 
employees. Generally, the program has 
four phases: 

1. Pre-interview information sent to 
the campus in advance. 

2. Direct interview on the campus 
between a company representative and 
the student. 

3. Correspondence, including the 
qualification record or application 
blank, between company and student. 

4. Trip by selected students to the 
company’s place of business for fur- 
ther information and interviews by and 
with other company personnel. 

The procedure sometimes becomes 
involved and when the extent of on- 
campus interviews and in-plant visits 
is combined, it soom becomes evident 
that it is quite expensive to the com- 
panies and certainly involves a sacri- 
fice of time on the part of the student 


who is trying to convince his profes«” 


¢ Selling management on new re- 
search ventures 

¢ Selling management on commer- 
cialization of successful research proj- 
ects 

e Production planning 

© Keeping red tape down. 

¢ Scheduling of work 

And similar problems. It seems safe 
to say that the chief engineer in the 
chemical process industries has plenty 
of responsibility to go with his salary. 


years, it behooves us to find out just 
how effective it is. 

A recent survey of the senior engi- 
neering students at the University of 
Texas has brought out some interest- 
ing information concerning the stu- 
dents’ viewpoint of some of the details 
of recruiting techniques. Data were 
gathered by means of a multiple-chaice 
questionnaire answered by 135 out of 
195 senior engineers in all degree- 
granting departments. From February 
1 to May 15, representatives from 125 
companies were on the campus. The 
“average” senior engineer (if there is 
such an animal) talked with represen- 
tatives of seven different companies 
and received three to four offers of em- 
ployment. The busiest senior sat 
through 25 interviews and received 
eight offers; another man talked with 
10 companies and received 10 offers. 

The questionnaire was divided into 
seven major sections with several sub- 
headings under each, so no attempt 
can be made to reproduce it com- 
pletely. 

Of the men reporting, 70 percent 
were single; 90 percent of them had 
spent most of their lives in the South- 
west, as had all but a very few of the 
wives. This fact may account for the 
answers to the question, “The section 
I would least care to live in is vf 
wherein approximately 60 percent an- 
swered “East,” though 20 percent an- 
swered* “Don’t care” and 5 percent 
apparently were old-line Republicans 
and said “Southwest.” 

Seventy, percent of the men pre- 
ferred living in a medium-sized city, 
but the expressed preferences as to 
type of work were so indefinite that 

*they were impossible to classify. ‘This 
probably niéans that the boys just 


sors that he should be granted a de. .don’t know enough about the types 
gree. Since the interview-corgespond-* of work to express an intelligent pref- 


ence-plant visitation roytine has de- 
veloped quite rapidly in the past few 


erence. 
¢ Eighty-five percent of the students 
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“Companies are very lax in letting students know the result of an interview.” 


considered the pre-interview informa- 
tion quite helpful, though two out of 
three of those felt that it “could be 
greatly improved.” The remaining 15 
percent said it was of no help or that 
they did not know since they never 
read any of it anyway. 

The growing custom of holding 
group meetings to discuss the com- 
pany’s operations and policies met 
with hearty approval since 50 percent 
said such meetings were very helpful, 
40 percent said they were of some 
value but could be greatly improved, 
while 10 percent felt they were a 
waste of time. The puzzling thing 
about these replies is the fact that, in 
general, group meetings have been 
very poorly attended throughout the 
year. Since the students apparently 
think so highly of them, perhaps a 
better correlation of such meetings 
with other student activities should 
be sought. Interviewers should keep 
in mind, however, that such oppor- 
tunities are quite limited—the stu- 
dents are still “employed” by the 
school about 70 hours a week. 

As was expected, the company rep- 
resentative and his interview tech- 
niques are of great importance. 90 per- 
cent of the students said that the 
interviewer's skill and personality had 
a strong effect on their impression 
of the company, either favorably. or 
unfavorably; only one individualist 
stated that he was affected “not at 
all” by the interviewers. 

In checking the three traits con- 
sidered to be the most important in a 
good interviewer, the outstanding 
opinion was that he must have “a good 
knowledge of the company he repre- 
sents” and the next two in order of 
importance were “courteous and kind” 
and “technically trained.” The char- 
acteristic of apparent least importance 
was “ appearance”; however, in- 
terviewers of the future probably 
shouldn’t take that too literally. An- 
other question bore out the import- 
ance of the three traits listed above 
when, in answering the question con- 
cerning the “biggest gripe I have about 
interviewers,” 30 percent listed “He 
didn’t tell me what I wanted to know 
about the company” and 25 percent 
said “Didn’t make me feel at ease.” 

It is interesting, and important, 
that the student’s foremost desire is 
to learn all he can about the company 
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and what he would do as an employee 
of that company. The postwar mature 
type of student is now nothing but a 
pleasant memory; today’s student is 
young and his first job will be, in 
many ways, a new and perplexing ex- 


perience. 

All of this is borne out by checking 
into what the student wants to learn 
at his first interview with a prospective 
employer. About 80 percent think 
that a discussion of salary is desirable 


at the first interview, but rate the 


amount of starting salary a pvor third 
among the things they want to find 
out. By far the most important are 
“What types of jobs are available 
{what would I be doing)?” and 
“What are the chances for advance- 
ment (examples of college students 
of previous years)?” 

Benefit plans, retirement, life in- 
surance, and the like, are of some in- 
terest to 80 percent of the students, 
but 65 percent of those said they 
would not let their final decision be 
affected by the nature of such benefit 
plans. A rugged 20 percent said they 
didn’t care at all since just now they 
were more interested in opportunities 
for advancement. Strangely enough, 
this group had more married than 
single students in it. 

Incidentally, a job which would 
call for a move every year or two for 
the first ten years would be attractive 
to about 20 percent, while 10 percent 
said flatly they wouldnt’ take such a 
job. The others said such a require- 
ment would make the job somewhat 
less interesting to them. 

The paper work—i.e., pre-interview 
questionnaires, application blanks and 
correspondence, particularly the latter 
—can undo all the good the most 
skilled interviewer can do. Generally, 
the students recognize the necessity 
for and approve of the use of qualifi- 
cation records and similar information- 
gatherers as helps to a satisfactory in- 
terview. However, many studens said 
some of the questionnaires and appli- 
cation blanks were too long and hid 
too many questions of a personal 
nature (e.g., “How much life insur- 
ance do you have!” and “To what 
extent are you in debt?”). 

Virtually 100 percent of the stu- 
dents felt that the company corre- 
spondence with them was important 
and nearly 60 percent said it had a 


major bearing on their decision. More 
special comments dealt with this point 
than with any other; for example: 

“Companies are, on the whole, very 
lax about answering correspondence 
and interviews.” 
“I think companies should have the 
courtesy to answer mail, even if it 
is only to inform the student that 
he isas been rejected.” 
“Most companies are too slow in 
following up interview.” 
“Companies need to shorten time 
from interview to offer or rejection. 
Not over four weeks.” 
“Several months’ delay in answer- 
ing interview.” (Definitely, there 
are two sides to this point because 
students are not necessarily re- 
nowned for promptness in this re- 
spect. ) ; 

Not all of the students made trips 
to company locations as a follow-up 
to the on-campus interviews. Of 
those who did, about 70 percent 
thought it the most important factor 
in helping reach a decision, 20 per- 
cent considered it of some help but 
disappointing while 10 percent said 
it was of little value. The main 
criticisms voiced about the plant trip 
again emphasized a healthy curiosity 
about the job—“I never did find out 
what kind of work I would be doing” 
and “Took too much time away from 
school.” 

As was expected, no single factor 
was of uniform importance as a cause 
for rejection of any particular job 
offer, nor was any one point the pri- 
mary reason for acceptance. The stu- 
dents worked hard at gathering the 
facts on which to base their decisions 
(in many senior classes the grades 
dropped materially during the two 
heaviest months of the interview sea- 
son). To their credit let it be said 
that, in general, they kept a surpris- 
ingly good control on themselves and, 
in spite of the seller’s market in which 
they found themselves, very few of 
them developed “prima donna” char- 
acteristics. 
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When the woman of the house applies a new 

coat of aluminum paint to a radiator, or walks 

on mastic or rubber floor tile, or steps down 

to the basement on rubber stair-treads . . . 

she unconsciously proves the worth of Neville 
Resins! For it's these modern resins that add 
long life and wear to countless every-day 
household items, to say nothing of extra beauty 
and sales appeal so necessary to the manufacturer 


of such products. 


@ We will be glad to help you select the right Neville 
Resin for your particular production need. 


THE NEVILLE COMPANY PITTSBURGH 25, PA. 


Plants at Neville Island, Pa., and Anaheim, Cal. es 
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FOR MINUTE TO MINUTE ACCURACY 


Minute to minute accuracy in 
the feeding of dry materials — 
uniform delivery to reaction tanks, 
continuous blending, or batch 
mixing — is a requisite for main- 
taining uniformly high quality in 
final products, in modern chemi- 
cal processing operations. 

W & T Merchen Scale Feed- 
ers which weigh and feed in one 
operation ensure this exacting 
accuracy. Precision “scaled”, dur- 
ably constructed and simply con- 
trolled, the Feeder weighs all 


material and immediately com- 
pensates by weight for variations 
in density, moisture content, etc. 
Whether feeding ounces or 
pounds per hour, the pre-set rate 
of feed is continually and auto- 
matically maintained. 

If you have a processing prob- 
lem requiring uniform feeding of 
dry materials, accurately con- 
trolled by weight, communicate 
with Wallace & Tiernan. You'll 
receive prompt attention without 
obligation. 


WALLACE & TIERNAN 


COMPANY, IN 
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INCENTIVE MANAGEMENT 
- « « How It Works 


Why do we strive for a high stand- 
ard of living, yet do everything to 
eliminate the possibility of having it? 
That, it seems to me, is the problem 
which faces us in industry. 

We have the responsibility to make 
certain that generations to come may 
have the advantages handed us by 
previous generations. Were we to 
think of this, I wonder if our whole 
attitude, in connection with industry, 
would not change from what we have 
at the present time, in which man— 
the worker—does as little as he can 
for as much as he can get, selfishly 
taking advantage of the situation. 

What is industry for? If you read 
the by-laws of every company organ- 
ized industrially, you will find that it 
is organized for profit. Please don’t 


| think that I don’t recognize the fact 


that profit is completely essential. But 


| if the only end in view is profit, I 
| think we have gone a long way in the 
| wrong direction. The first thing to 
| do is to make sure that industry is 


organized for the one sole end of 
creating or producing a better product 
to be sold at a lower price. Doing 
that would leave no doubt that profit 
would be automatic. 

> Employee Attitude—Suppose we ac. 
cept the responsibility to succeeding 
generations and to the economy? 
What happens? In the first place, 
all the people in the organization have 
a new point of view of regarding what 
their job is. They have lost the pre- 
vious point of view that what they are 
after is to try to make more profit for 
someone they don’t even know. There 
is, instead, the feeling of responsibility, 
the feeling of desire to work together 
to build these better products at a 
lower price. After all, the worker is 
the man who eventually consumes, 
and that sort of program makes sense 
to him. 

After you have a program which 
makes sense, the second thing is to 
recognize what it is for which we, as 
individuals, strive. The primary urge 
in every individual is not for money. 
It isto have the respect of yourself 
and the respect of other people. ‘That 
is the greatest incentive in the world. 
> What’s Been Done—There are a 
host of plans, of various kinds, which 
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have been attempted by various 
people for the last hundred years, to 
get some method whereby you can 
pay the man more money, and expect 
that he is going to go ahead, working 
and developing his ability as you had 
hoped he would. But most of the 
plans have entirely overlooked the 
fundamental drive which is in all of 
us. 

Our company has been in operation 
for 18 years. The selling price of our 
product is less now than it was, even 
before the last world war (and it’s 
the same product we made 18 years 
ago), in spite of the fact that all of | 
the things which go into that product, 
all of the raw materials which we have 
to buy, have gone up by leaps and 
bounds. The ‘margin of profit is 
constant. We have been able to pay, 
as an average, over the last 11 years, 
more than double the average wage 
of a laborer doing the same sort of 
work in the area where our factory is | 
located. The products we manufac- 
ture are fundamentally the same—the 
welding machines, the welding elec- | 
trodes. There have been small changes | 
in design during that time, but it has 
been just as expensive to build now as | 
it was then. Yet, we are turning out | 
over nine times as much product per 
man hour as we did 18 years ago. 

This means there has been not only 
greater skill, greater cooperation, | 
greater desire, on the part of all the | 
people involved to do a better job, but 
it'also means that the people in the 
organization want to work together, 
not only to complete that skill, but 
also to develop better methods of do- — 
ing it, better machines to do it, using | 
those machines skillfully, so that the | 
results I have outlined to you have | 
been obtained. | 

Do you believe that the industrial | 
system that we have at the present | 
time does anything along that line? | 
Do you think that, with the present 
friction between labor and manage- 
ment, the present planned program 
with limitation of output will develop 
any latent abilities? Do you think 
there is the slightest doubt but what 
thousands of Ketterings and Edisons 
and Watts have gone to their graves | 
with their abilities completely un- | 
known? They had no opportunity 
and incentive to develop those abilities 
which they had. That, I think, is the 
greatest criticism that can be leveled 
at the present industrial system. 
> Tensions Must End—We cannot go | 
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what does it 


cost to cure 


2 


coil-itis in your processing tank? 


The constant care it takes to keep tanks operating 
when they’re plagued with coil-itis is extremely costly. 
Downtime, and all the other maintenance time, 
slow heating and cooling ills of using old-fashioned 
pipe coils can be cured with Platecoils. 
As revolutionary as the new wonder drugs, Platecoils save as 
much as 50% in initial cost. They take 50% less space 
in the tank. They simplify maintenance and save 
hours of downtime. Compared to the hours it takes to 
clean and replace pipe coils, Platecoils can be cleaned 
and replaced in no time at all . . . without 
dumping the solution, 
It costs less to cure coil-itis with Platecoils than to 
suffer its evils. Write for bulletin P61 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


The Newcomb-Detroit Co., Grand Rapids 
Division, has found it is less costly to buy, 
install and maintain Platecoils than to 
fabricate pipe coils in their own plant. 
Ask about other case histories. 


BLATECOIL 


REPLACES PIPE COILS 


Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 


scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, TRANTER MANUFACTURING, inc., LANSING 4, MICHIGAN 
29] 


PLATECOILS COST 
LESS TO BUY, 
INSTALL, MAINTAIN 








The extent to which metal will 
corrode in atmosphere —or even 
whether it will corrode at all to any 
appreciable degree — is determined 
primarily by the moisture content 
of air, While deterioration at nor- 
mal temperatures and humidities of 
less than 35% is so slow as to be 
almost negligible, the rate accel- 
erates rapidly beyond a critical 
point of approximately 65%. This 
activity is intensified when such 
contaminants as hydrogen sulfide or 
sulfur dioxide are absorbed from 
industrial atmospheres. Impinge- 
ment of solids, which tends to hold 
this acid film in contact with metal, 
localizes and further advances cor- 
rosive attack. 

When exposure to atmosphere 
includes also exposure to sunlight 
and to the variables of weather, the 


situation becomes fore complex.’’ 


Such factors as the composition of 
metal and of the protective rust 
film that forms upon it, the length 
of time surfaces are wet, the extent 





HYDE PARK, 
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é 


BOSTON 


to which they retain moisture, and 
whether they may be bared inter- 
mittently by heavy rainfall are in- 
fluential in determining metal life. 

An understanding of the mech- 
anism of corrosion in all of its 
varied phases is an obvious requisite 
to prescribing methods of control. 
Thirty-five years’ study and evalua- 
tion of industrial corrosion problems 
and the formulation of protective 
coatings to meet them has taught 
us something about corrosion and 
the ways in which it may be 
checked successfully. 

We are ready to share that 
knowledge with you in an analysis 
of any metal-maintenance problem 
you feel requires the different ap- 
proach of considered engineering 
judgment . . . to give you a rec- 
ommendation you can be sure is 
technically correct and practically 
workable — for quality protective 
surfacing that is right for you be- 
cause it is individually job-selected 
to meet your service specifications. 


36, MASSACHUSETTS 


ATMOSPHERIC ™ 
EXPOSURE 
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in the way we are now—this continu- 
ous war between so called labor and 
management. At least half a dozen 
people in the United States at the 
present time, can shut down the 
economy tomorrow and bring starva- 
tion within a week. And there is 
nothing you can do about it under 
present conditions. 

There are two ways you can handle 
it. One is to get all the people, both 
labor and management, to want to 
work together. The other way is also 
pretty well pointed out to us. You 
can stop it by shooting the other fel- 
low. That is what they do in Russia. 
We have the choice; one or the other 
is bound to come. We can go the 
way of development of the individual, 
seeking his cooperation and desire to 
be of service to mankind, or we can 
go the other way, with a dictatorship 
which will again eliminate the in- 
‘dividual and his progress, but will 
eliminate all friction——James F. Lin- 
coln before the ASME, Columbus, 
April 29, 1953 


TRANSFERS 
.- « « Trend Is Up 


William W. Whyte, Jr. reports in 
Fortune that the trend among. young 
professionals and executives, includ- 
ing engineers, toward accepting trans- 
fers from one location to another 
within large organizations is increas- 
ing. Today, he points out, most col- 
lege men almost automatically see 
their future in terms of the salaried 
life of an organization—and in the 
wake of this shift to the big organiza- 
tion is the moving van, 

Certainly the recruit does not join 
up because he wants to move a lot, 
and it is often in spite of it. But 
moving, he knows, has become part 
of the bargain. 

“We never plan to transfer,” as one 
company president explains, a bit 
dryly, “and we never make a man 
move. Of course, he kills his career 
if he doesn’t. But we never make him 


4 do it.” ‘The fact is well understood; 


it is with a smile that the recruit 
moves—and keeps on moving, year 
after year. 

It is not just more moves per man. 
Even companies reporting no increase 
in the number of times each indi- 
vidual moves report an increase in the 
sheer number of men being moved. 
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Moreover, records of long-distance 
movers show that the greatest single 
group among their customers, up- 
wards of 20 percent, consists of cor- 
poration people being transferred 
from one post to another. 
Corporations never planned it that 
way. Decentralization and expansion, 
rather than deliberate personnel pol- 
icy, have determined the pattern. 
Companies have systematized it, te 
be sure; moves are settling into morc 
of a rhythm, and almost invariably 


they are sweetened with a raise. By | 
and large, however, the question of a | 


man’s personal development—how 
ever emphasized when the boss breaks 


the news to him—has been secondary | 
to the day-to-day necessity of filling | 


vacancies out in the empire. How- 


ever, some companies are coming to | 
believe that periodic transfer may be | 
a positive good in itself; and even | 
where no immediate functional reason | 


exists, it might often be important 


to move the man anyway. Deliber- | 


ately exposing a man to a succession 
of environments may be the best way 


of obtaining that necessity of the | 


large organization, the well-rounded 
executive who can fit in anywhere. 
—The Management Review 


RECRUITING MANPOWER 


. . » Can Be Improved 


In 1870, only three. out of every 
100 workers were professionals, usu- 
ally doctors, lawyers, clergymen, or 
teachers. Today eight out of every 
100 are professionals, and there is 
every reason to anticipate that by the 
1960 census, the ratio will be still 
higher. In spite of this increasing 
ratio, there are not enough engineer- 
ing and scientific graduates to go 
around. Can industry do a better job 
of selecting from those people avail- 
able and industry do a better job of 
utilization? The answer is yes. 

Until the so-called current “short- 
ages” arose, educational discrimina- 
tion was practiced by many large 
national organizations whose recruit- 
ment programs were concen‘rated on 
the big-name colleges and universi- 
ties. Possibly these institetions do 
attract a slightly better than average 
student, and in turn provide him with 
a slightly better than average type of 
training. But native intelligence is 
distributed more or less randomly 


throughout the population, and there | 


can be no question that the less well- 


Cuemicat Encineertnc—October 1953 


‘ 








use BEMIS 


Waterproof 


Laminated-Textile A qj S 


FOR YOUR HARD-TO-PACK PRODUCTS 


3- or 5-layer construction 


GET 5-WAY PROTECTION 
.-ethey guard against: 


Change of moisture content 
Sifting 
Escape of undesirable odors 


Loss from snagging and 
tearing 

Rough handling in I.c.1., 
truck or export shipment 


depending on your prote: 


tion requirements. Special linings of treated papers 


and films available. 


Bemis 


408-R Pine St. 
St. Lovis 2, Mo. 


Maybe You Need 
These, Too 


If you don’t require the excep- 
tional protection of Bemis 
Waterproof Bags, Bemis Mul- 
tiwall, Fiexiply (laminated 
crinkled multiwall), Cotton or 
Burlap Bags are your best bet. 
Whatever Kind of Bag 


You Need, 
WE MAKE IT! 
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TO GET THE RIGHT PACKING 
FOR EVERY CHEMICAL SERVICE 


Wa a Ss ’ ? ate 


Check your problem. It may be in the handling of 
caustics or acids ... solvents or gases... hot liquids or 
other chemicals. 


Check “John Crane’s” complete line of packings for 
the chemical industry. You'll find that “John Crane” 
engineers have designed and developed a particular 
type of packing to meet your individual applications 
or service condition. 


Check “John Crane” for types and sizes. You'll find 
an exceptionally wide range of metallic, semi-metallic, 
plastic, fabric and Tefion* packings . . . spirals, coils, 
sheets and die-formed rings and sets to fit all stuff- 
ing boxes. 

Check “John Crane” for quality and availability. Only 
the finest materials, binders and lubricants are used, 
forming a resilient, flexible, non-frictional strong pack- 
ing. Completely stocked warehouses throughout United 
States and Canada give you prompt service in the 
quantity you need. 


Check with “John Crane” engineers for recommenda- 
tions and assistance you need for handling even your 
most difficult applications. Send for fully illustrated 
catalogs. Crane Packing Company, 1809 Belle Plaine 
Avenue, Chicago 13, Illinois. 


*Du Pont trademark for tetrafluoroethylene resin. 


CRANE PACKING COMPANY 
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known institutions, which provide 
the great majority of college’ gradu- 
ates, also provide most of the better 
people. Nor is it sensible for industry 
to consider only the reputation of the 
college and the general college per- 
formance of the man. Good marks 
and campus leadership are desirable 
qualities, but character and work mo 
tivation are at least as important. 

There are good reasons to suspect 
the criteria of selection used by many 
recruiters. Frequently they have an 
idealized image of their own company 
and are seeking men who will prove 
a perfect fit. An increasing number 
of companies are apparently con- 
cerned not only with how the man 
will fit into his work but how his wife 
will fit into her appropriate circle. 
This is a drive for conformity that 
has gone mad. 

Too much emphasis has been 
placed upon selection, and too little 
upon utilization after selection. The 
young college graduate has generally 
just passed through the turbulent 
period of adolescence. It is very diff 
cult, therefore, to read too much from 
his record. Real evidence about his 
true potential and his ability to make 
use of it can be determined only on 
the basis of an enlightened employ- 
ment policy which aims at giving him 
his chance and assessing him in the 
process. And industry is just begin- 
ning to learn that even if he acquired 
a Ph. D. before entering employment, 
and particularly if he has only his 
bachelor’s degree behind him, he will 
still need additional extramural edu- 
cation and training. He will need a 
special course at a university; he will 
profit from a spell in Washington. 

——Personnel 5/53 


ANNUAL WAGE 
. « » Some Cautions 


Granting a guaranteed annual wage 
may risk bankruptcy for many com- 
panies according to Waldo E. Fisher, 
professor of industry, Wharton School 
of Finance and Commerce at the 
University of Pennsylvania. 

Firms in the durable goods indus- 
tries, particularly, should use “extreme 
caution” in negotiating wage and 
employment guarantees because these 
industries are so sensitive to cyclical 
fluctuations, he declared. Such com- 
panies, he said, will probably find it 
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necessary to set definite limits on 
their financial liability under such 
plans. 

No management should attempt to 
negotiate an annual wage plan, ac- 
cording to Dr. Fisher, unless it has 
made a careful study of its own record 
of fluctuations in employment and de- 
mand over a long period of time. 

If management is compelled to bar- 
gain on an employment guarantee, 
Dr. Fisher advised that it: 

1. Demand that the union also 
tackle the problem of regulizing em- 
ployment directly. 

2. Insist on joint fact finding before 
any attempt at negotiations. 

3. Point out the impact of such a 
plan upon union-management rela- 
tions. For example, Dr. Fisher said, 
seniority requirements will mean that 
short-service employees will receive 
most of the funds and long-service 
employees will benefit little. The need 
for transfers will require the breaking 
down of rigid craft job classifications. 
Wage guarantees will require the re- 
moval of all make-work practices. 
“Management should insist on this 
concession,” he declared. 

4. Stop bargaining on _ separate 
union demands; instead, negotiate the 


total amount labor is to be given in | 
benefits and then talk about the dis- | 


tribution of that amount among the 
various demands, including the an- 
nual wage. 

5. Limit any guaranteed wage or 


employment obligation to one year | 
and. to the expenditure of a specified | 
percentage of the payroll. Six percent | 
of payroll, according to Dr. Fisher, is | 
considered by some as a standard for 


feasibility of a guaranteed plan. 


6. Insist on making any guaranteed | 
plan a contributory one to discourage | 
the union from coming back year after | 


year for additional commitments. 


7. Point out that, according to | 


economists generally, the share of the 
income going to wages and fringe ben- 
efits must normally bear a close rela- 
tionship to the general rate of pro- 
ductivity. Increases that exceed this 
rate must be passed on to the con- 
surner in the form of higher prices. 

The number of guaranteed wage 
or employment plans now in opera- 
tion probably does not exceed 250, 
Dr. Fisher estimated, and the num- 
ber of wage earners covered is well 
under one percent of the nations total 
of employees.—American Manage- 
ment Assn. Manufacturing Confer- 
ence 4/8/53 
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Here's the Seal 
To Solve Your 
Corrosion and 
Temperature 
Problems! 


The John Crane Type 9 Seal is 

designed to meet corrosive and 

high temperature conditions. That's 

because its flexible wedge and 

sealing rings are molded of the 

spectacular new plastic, Teflon, 

which is not affected by any industrial chemical, in- 
cluding solvents. 


This revolutionary seal is the successful develop- 
ment of two years research and field testing. It's a 
perfect blend of John Crane experience in design- 
ing mechanical seals with the unique properties of 
Teflon: chemical inertness, extremely low friction and 
high heat resistance. Type 9 Seal can be employed 
at temperatures up to 500° F. 


The result is a new, efficient way to handle corro- 
sive liquids and gases that never before could be 
effectively controlled by conventional, flexible-type 
mechanical seals. 


Prevents Leakage of: 


EXPENSIVE CHEMICALS 
INFLAMMABLE LIQUIDS 
TOXIC GASES 
CORROSIVE LIQUIDS 
SOLVENTS 


Other John Crane Teflon 
Products include expansion 
joints, C-V Rings, packings 
and gaskets. Also, ports 
molded or machined to your 
particulor requirements. 


Write today for New Booklet describing 
the John Crane Type 9 Shaft Seal 


* Du Pont trademark for tetrafiuoroethylene resin. 
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USED FOR: 3 
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WE MAKE 
SPROUT-WALDRON 


EQUIPMENT AND SYSTEMS FOR 


* GRINDING ° CUTTING 
* RUBBING ~* TEARING 
* CURLING * HULLING 
* CRUSHING 
¢ FLAKING, ETC. 





No matter how — or complex your size reduction prob- 
lem is, chances are Sprout-Waldron can solve it. There is a 
wide variety of standard Sprout-Waldron size reduction 
machines. They perform an amazingly large number of opera- 
tions. Their field of application extends over a great range 
of materials, particle sizes and densities. Crushing oyster 
shells, granulating charcoal, grinding spices, flocking alpha 
pulp, cracking beans, shredding tin cans are a few of the 
many applications. 


To further increase the versatility of the standard units, 
Sprout-Waldron adaptioneers or modifies them to meet many 
specialized requirements. And finally, the various machines 
can be combined in series, to perform the most complex 
“unit operations.” 


Sprout-Waldron size reduction equipment is being used to 
perform thousands of difficult jobs in plants in the processing 
and other industries today. And other Sprout-Waldron equip- 
ment is i weg a such applications as mixing and blend- 
ing, materials handling, classification, and pelleting. If you 
are gg materials that are hard and friable, soft and 
pe le, fibrous, solid or liquid, Sprout-Waldron offers you: 

. ay gear covering a wide scope of processes and applica- 
tions. 2. A broad background of experience in solving man 
types of processing problems. 3. Complete bp for engi- 
neering, pilot testing and fabrication. Write to Sprout- 
Waldron & Co., Inc., 15 Logan St., Muncy, Pennsylvania. 


SPROUT-WALDRON 


MUN CYePENNSYLVAWNOUA 








312-A 
: Curmicat Encingerinc—October 1953 





Ye Comnction ociuee Edited by Morgan M. Hoover 





Four-stage pump casing of CF-20 cast stainless alloy. 


Cast High Alloys 


Information which will aid you in selection—such 
as differences between cast and wrought alloys, physical and 
mechanical properties, and corrosion resistance. 


E. A. SCHOEFER 


Executive Vice President, Alley Casting Institute 


Note: Readers of Chemical Engi- 
neering who followed the series of 
articles on stainless steels in the Cor- 
rosion Forum (April, 1953-Aug., 
1953), found more than 30 standard 
types described. These articles referred 
to wrought materials only, and the 
information presented therein should 
not be indiscriminately applied to cast 
alloys. This note of caution is espe- 
cially important as far as type desig- 
nations are concerned. The American 
Iron and Steel Institute designations 
(type 302, 304, etc.) are standard for 
wrought alloys only. For cast high 
alloys a different nomenclature system 
developed by the Alloy Casting Insti- 
tute is considered standard. This 
article will discuss in detail the cast 
corrosion resistant alloys most gen- 
erally used for applications in the 
chemical industries —Eprror. 


High alloy castings play an im- 
portant role in the chemical process 
industries where they withstand a wide 
variety of corrosive media, and permit 
continuous, high output operation un- 
der severe conditions. Pumps, valves, 
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fittings, mixers and other units are 
cast of alloys especially suited for the 
particular corrosive media handled. 

Chemical industries using high 
alloy cast components employ them 
to resist nitric, sulfuric, phosphoric 
and most organic acids, as well as 
many neutral and alkaline salt solu- 
tions. The pulp and paper industry 
is a large user of high alloy castings in 
digesters, filters, pumps and other 
equipment for the manufacture of 
pulp. Fatty acids and other chemicals 
involved in soap making processes are 
often handled by high alloy castings. 
Bleaching and dyeing operations in 
the textile industry require parts made 
from high alloys. The alloys are also 
widely used in making synthetic tex- 
tile fibers. Pumps and valves cast of 
various high alloy compositions find 
wide application in petroleum refin- 
‘ing. Other fields of application for 
corrosion resistant castings are food 
and beverage processing and handling, 
plastics manufacturing, preparations 
of pharmaceuticals, atomic energy 
processes, and explosives manufactur- 
ing. 


Cast pump impellers, 6 to 24 in., CF grades. 


WHAT ARE CAST HIGH ALLOYS? 


Cast high alloys used for corrosion- 
resistant service are a group of fer- 
rous materials, containing nickel 
and/or chromium in amounts that 
constitute 8 percent or more of the 
total composition, and are in the class 
of materials commonly referred to as 
“stainless steel.” The iron-chromium 
alloys containing between 8 and 14 
percent chromium exhibit many of 
the familiar characteristics of steel, 
and their mechanical properties such 
as hardness and, tensile strength can 
be altered by suitable heat treatment. 
However, the alloys of higher chromi- 
um and chromium-nickel content do 
not show the changes of phase ob- 
served in steel when heated or cooled 
in the range from room temperature 
up to the melting point; consequently, 
the materials are non-hardenable and 
their mechanical properties depend on 
their composition rather than on heat 
treatment. This is not to say that the 
materials may not be affected by 
exposure to certain temperatures, but 
rather to point out that the mech- 
anism differs from that known in 
steel. 

As shown in Table I, the Alloy 
Casting Institute (the technical or- 
ganization of the high alloy foundry 
industry) lists standard designations 
for compositions in the two major 
divisions of the cast high alloy ma- 
terials: heat resistant alloys and cor- 
rosion resistant alloys. The heat re- ° 
sistant group are designated with the 
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NATIONAL CARBON OFFERS 


MORE AND MORE FOR YOUR MONEY IN... 
2 New “KARBATE” Centrifugal Pumps 


BRAND 


va 


CATALOG SECTION S-7250 
CONTAINS: 


® Design improvements 


® Materials and details 
of construction 


© Standardization of parts 

© Assembly information 

® Model types, sizes, 
capacity ranges 


. Designs... 


ved Performance — Al . . 


e Ordering information 


WRITE FOR YOUR COPY 
NOW! 


ALL“ KARBATE” IMPERVIOUS GRAPHITE EQUIPMENT GIVES YOU: 


BRAND 





The term "'Karbate” is a registered 
trade-mark of 


@ OUTSTANDING CORROSION RESISTANCE Union Carbide ond Carbon Corporation 
NATIONAL CARBON COMPANY 
@ COMPLETE IMMUNITY TO THERMAL SHOCK A Division of Union Cerbide and 


@ FREEDOM FROM METALLIC CONTAMINATION pion pear fab Som, Adak snd 


@ LONG LIFE—LOW MAINTENANCE fee Tad men een 


in Canada: National Carbon Limited, 
Montreal, Toronto, Winnipeg 
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Percent Nitric Acid 
Fig. 1—Corrosion rates of CF-8 cast alloy in various concentrations of nitric acid in the 


elevated temperature range. : 


initial letter “H” and the corrosion 
resistant group have the initial letter 
eg Bs 

The terms “corrosion-resistant” and 
“heat-resistant,” as applied to high 
alloy castings, are defined arbitrarily 
by the operating temperature of the 
castings. The former designates alloys 
used to resist corrosive attack at tem- 
peratures less than 1,200 deg. F, 
whereas the latter designates alloys 
used under conditions where the 
metal temperature exceeds 1,200 deg. 
F. Many alloys of essentially the same 
chemical composition are used for 
both corrosion resistance and elevated 
temperature service, but the heat re- 
sistant grades normally contain con- 
siderably more carbon than the cor- 
rosion resistant types. Actually, the 
ability of an alloy to perform satisfac- 
torily at high temperatures is depend- 
ent to a large extent on its resistance 
to corrosive gases; so, broadly speak- 
ing, all high alloy castings are corro- 
sion resistant. There are, however, 
differences of composition, manufac- 
turing and testing procedures, and 
ultimate use that make the distinction 
between the two groups a logical one. 


CAST AND WROUGHT ALLOYS 

While there are Alloy Casting In- 
stitute grades that correspond to many 
of the wrought compositions listed by 
the American Iron and Steel Institute 
(second column of Table I), the 
ranges of the elements for cast and 
wrought alloys are not the same. The 
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ACI cast alloy designations, shown in 
the first column of Table I, are ac- 
cepted as standard by the American 
Society for Testing Materials, and by 
the Society of Automotive Engineers. 


90}- 


$— lmpoct, ft-Ib 





CF-8 
Keyhole notch 


F-8M 
CF -12M 
Keyhole notch 








10 





-200 
Temperature, Deg. F. 
Fig. 2—Low-temp impact—water quenched 
from 2,050 F. (ASTM Pub. 52-A). 


-400 


Unfortunately, however, the cast and 
wrought designations continue to be 
used indiscriminately, and it is hoped 
that this situation can be remedied by 
explaining the esseptial difference. 


Table I~ACI Standard Designations and Chemical Composition Ranges for Heat and 
Castings 


Corrosion Resistant 
Wrought 
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Mo 1.5 max., Se 0.20-0.35 

Mo 0.40-0,80 
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Another leading manufacturer using © } | RCO 


Chemical Service Valves 


CHEMICALS FOR INDUSTRY 








ROHM © HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 





These Durco Type B Valves 
have been in sulfuric 

acid service, at the Bristol, Pa., 
plant for more than 3 years. 


The Durco Type B Valves pictured here have been in service 
since 1950, handling corrosives ranging from dilute sulfuric acid 
at 150° F. to a mixture of concentrated sulfuric acid and organic 
materials at 200° F. 


DURCO Type B Valves are ‘heavy-duty chemical service plug 

Rohm & Haas Company manufactures plas- valves, either top or bottom lubricated. They are available with 
Se argaten Barger": flanged ends in sizes from 1” to 8”, and with screwed ends from 
: 1%” to 2” in a wide range of DURCO corrosion resisting alloys 


products manufactured at their Bristol plant é : ‘ 2 
is Plexiglas, their acrylic plastic, Plexiglas including Durimet 20, Chlorimet 2, Chlorimet 3, 18-8-S-Mo, 


is widely used for outdoor signs, trans- and others. 

porent aircraft enclosures, automobile stop 

and tail light lenses, nameplates for home , : 7 \ 
appliances, and a host of other products. 4 oe 


Write for Bulletin V/2, and de- 
termine how DURCO can help 
solve your corrosion problems. 








Mixer blade assemblies, Blades of CF-8 cast stainless alloy. 


Minor elements such as carbon, sili- 
con, molybdenum and columbium 
may exert a profound influence qn the 
ultimate structure of the complex high 
alloys, so that critical balancing of the 
alloy compositions is frequently re- 
quired if a satisfactory product is to 
be obtained. The balance among the 
major and minor elements also affects 
the castability of the metal. Hence, 
chemical ranges useful in the manu- 
facture of wrought alloys should not 
be used for castings—different bal- 
ances that will provide both casta- 
bility and the desired heat or corrosion 
resistance must be achieved. For the 
proper identification of castings, there- 
fore, the cast alloy (ACI) designa- 
tions should be used. 

There are basic differences between 
“equivalent” cast and wrought analy- 
ses. The cast composition normally 
contains greater amounts of silicon 
and chromium, while the wrought 
analysis may have a higher nickel level. 
These differences are not critical from 
the corrosion resistance viewpoint, but 
they may have an effect on the micro- 
structure of a particular alloy. For 
instance, type 304 wrought stainless is 
wholly austenitic (non-magnetic) 
while the cast equivalent (CF-8) has 
a small percentage of ferrite in the 
structure (slightly magnetic). This 
small amount of ferrite will not detri- 


mentally affect the corrosion resist- . 


ance of the cast alloy, and under spe- 


cial conditions may actually improve. 


its service life. Thus, users should not 
be confused by this situation, or think 
that castings exhibiting magnetism are 
off-analysis or improperly heat-treated. 

The corrosion resistance of equiv- 
alent cast and wrought alloy composi- 
tions can be considered equal. Plant 
experience has verified this conclusion. 
Corrosion research sponsored by the 
Alloy Casting Institute has also 
demonstrated this to be true gen- 
erally, although one form may occa- 
sionally show lower corrosion rates 
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than the other in a specific environ- 
ment. For this reason, the corrosion 
rates shown for various wrought alloys 
in the series of articles on stainless 
steels (Corrosion Forum, April-Aug., 
1953) can be considered approxi- 
mately the same for equivalent cast 
analyses. The corrosion resistance 
charts appearing in the May issue of 
Chemical Engineering apply to the 
CF-8, CF-20, CF-8C and CF-16F 


Gas turbine casing of CF-8C cast stainless alloy. 


grades; the corrosion resistance charts 
in the June issue apply to the CF-8M 
and CF-12M grades; the charts in the 
July issue apply to the CA-15 and 
CA-40 grades; and the charts in the 
August issue apply to the CB-30 
grade. Corrosion resistance charts 
were not given for wrought types 
309 and 310, which correspond 
to the.cast grades CH-20 and CK-20, 
but in most environments the user 


Table 11—Cortosion-Resistant Cast Alloy Classifications 


Tron-Chro-nium 


Non-Hardenable_ 


CB-30 
CC-50 





‘ Hardenable 


CA-15 
CA-40 


C hromi im 1 Predov ninant 


Iron-Chromi ium-Nickel 


Nickel t Predominant 


CN. NCTM Cu 
CT-7M 


Table I1I—Physical Properties of Cast Corrosion-Resistant Alloys 


Modulus of 


A 296 - 49 T 


A 296 - 49 T 


A 296 - 49 T 


es From A.S.T.M. Special Technical Publication No, 52-A, May, 1950. 


CF-16F 
CF-16Fa 


CG-12 
CH-10 


CH-20 


CA-15 
CA-15M 


CA-40 
CB-30 


CF-16F 
CF-16Fa 


CG-12 


CH-10 


CH-20 


Mean Coefficient of Linear 


Therma! Expansion, 
Per Deg. F. 


70 to 1,300F.—0.0000067 
70 to 1,300F.—0.0000067 


70 to 1,360F.—0.0000067 


(70 to 212 F.—0.0000057 
70 to 1,300F.—0.0000067 


32 to 212 F.—0.0000059 
32 to 1,000F.—0.0000063 


120 to 1,600F.—0.0000105 


32 to 212 ~~0).0000096 
32 to 1, oor —0,0000104 


32 to 212 F.—0.0000096 
32 to 1,100F.—0.0000104 


{ 
{33 to 212 
{ 
is 


32 to 950 


32 to 212 
32 to 950 


32 to 212 
32 to 950 


32 to 212 
32 to 950 


(3 3 
32 to 950 F. —0.0000099 


to 950 F. 
32 to 1,850F. 
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Melting Point 
(Solidus), °F. 
2,700 to 2,790 
2,700 to 2,790 
2,700 to 2,750 
2,700 to 2,750 


2,700 to 2,750 
2,600 to 2,700 


2,550 to 2,650 
2,550 to 2,600 
2,550 to 2,650 
2,500 to 2,550 
2,500 to 2,550 
2,550 to 2,650 
2,550 to 2,600 


2,550 to 2,650 


2,550 to 2,650 


2,550 to 2,650 


2,550 to 2,650 


in 
Tension at Room 


Temperature, Psi. 


29,000,000 
29,000,000 
29,000,000 
29,000,000 


29,000,000 
25,000,000 


28,000,000 
28,000,000 
28,000,000 
28,000,000 
28,000,000 
28,000,000 
28,000,000 


28,000,000 


28,000,000 





These Alloys Can Really Handle Hot Acids 


SAVES $25,000 A YEAR—Agitator sweeps > 
and shafts made of HastELLoy alloy B mix a cor- 
rosive and erosive mineral slurry containing 6 to 
80 per cent sulphuric acid. The alloy’s corrosion 
resistance has resulted in a maintenance saving 


of $25,000 a year. 


<—SAVES $5,000 YEARLY —Hasretioy alloy C charg: 
ing baskets have decreased maintenance by 90 per cent on 
this job. They resist oxidizing and reducing conditions 
caused by acid salts in a solution of hot sulphuric acid. 


<—4 YEARS IN HOT H2SO, AND HC] 
Propellers, shafts, thermometer wells, and 
blow-off lines formerly used on this dye kettle 
had to be replaced every three months. 
Haste.toy alloy D parts used in the same 
severe service are still good after four years. 


Haste..oy alloys can help solve your cor- 
rosion problems, too. For further information, 
contact the nearest Haynes Stellite Company 
office listed below. 


HASTELLOY 2727 "i i 


TRADE- MARK Union Carbide and Carbon Corporation 


Nickel-base, corrosion-resistant alloys available as 


sheet, plate, bar stock, welding rod, welded tubing and General Offices and Works, Kokomo, indiana 
: : ow Sales as 
pipe, cast pipe and pipe fittings, sand and precision- DPE oe ne * 
investment castings. Les A ; re =N ste ig mac seen ; 
“Hastelloy” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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may consider the resistance of these 
types to be somewhat superior to the 
18-8 varieties. 

In addition to sponsoring extensive 
research at leading corrosion labora- 
tories to further the information on 
cast high alloys, the Alloy Casting In- 
stitute is now pioneering in the field 
of elevated temperature corrosion; i.c., 
above the normal boiling points of 
corrosives to roughly 600 deg. F. max- 
imum. This work is being conducted 
at the Ohio State University under 
the direction of Dr. M. G. Fontana. 
Although limited data have been pub- 
lished to date, the project is progress- 
ing to the point where valuable in- 
formation will be obtained. Fig. 1 
illustrates the results being obtained. 
This chart shows tlfe resistance of 
CF-8 to various concentrations of 
nitric acid as a function of tempera- 
ture. From the test results, it was 
possible to draw iso-corrosion lines 
connecting points of equivalent corro- 
sion. Corrosion data at temperatures 


below the normal boiling points were 
also included. This is actually an ex- 
panded form of the corrosion charts 
previously mentioned, which were in- 
cluded in the series on wrought stain- 
less. 


CORROSION-RESISTANT HIGH ALLOY 
TYPES 

High alloy castings for corrosion- 
resistant service fall into the following 
groups: iron-chromium (“straight 
chromium” alloys); iron-chromium- 
nickel (chromium in excess of nickel); 
and iron-nickel-chromium (nickel in 
excess of chromium). Table II shows 
the various cast alloy grades classified 
according to this grouping. 

Alloys that contain from 18 to 22 
percent Cr and 8 to 12 percent Ni 
constitute the largest group of corro- 
sion-resistant castings. The straight 
chromium compositions, particularly 
the hardenable alloys that contain 
from 11.5 to 14.0 percent Cr, are 
also produced in considerable quan- 
tities. Other alloys, with chromium 


Table IV—Mechanical Properties of Cast Corrosion-Resistant Alloys* 


Tensile rm 
02% Ome Pai Pui. 10° fin, % 








#72 


Ft-Lb. Room T: 
Heat Treated 


Heat Treated 


in excess of the nickel content, are 
used for special service conditions, as 
are the alloys that contain nickel in 
greater amounts than chromium. ~ 

To understand the mechanical 
properties of the cast corrosion-resist- 
ant high alloys, one should consider 
the following: 

Straight - Chromium Hardenable 
Types—The martensitic corrosion- 
resistant cast high alloys containing 
11.5 to 14.0 percent Cr are heat 
treatable. By suitable heat treatment, 
a variety of mechanical properties can 
be obtained: 

1. As quenched: The resulting cast- 
ing has excellent hardness and tensile 
properties, but ductility and impact 
resistance is low. 

2. Tempered to 600 deg. F: The 
ductility and impact strength is ma- 
terially increased, with little change 
in hardness or tensile strength. 

3. Drawn between 600 and 900 deg. 
F: A sharp decline in the impact prop- 
erties is evident. (Continued) 
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How many Bolts 
are required for a perfect seal? 


> 


here do you stop? 
MEDuoseal” design, just two 
igikt'seal ... not at 10, 14 or 18 
the casing .. . but @€6ntinuous seal at infinite point. 
entire perimeter. The result: A completely tight, leakproof 
at.actually grows tighter as control pressure increases. 


Ms ives mais tenance time with only two bolts 
pricglar consideration 
valves must be serviced or inspected in the line. 
Stet tenel 


tasting, the K & M molded neoprene 
gm provides an extremely dargé effective area 

that is constant throughout the long stem travel. Virtually the highest 

“power factor” available results, with more sensitive response 

to control pressure variations, more accurate inner valve positioning and 


improved flow regulation through the K & M valve body. 


Also, Available...New Valve Size 
Calculator with Low Flow Data. 


KIELEY & MUELLER, INC. 


64 Genung Street 
Middletown, New York 
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Sections of CE-30 


Fractionating : 
cast stainless 1 yg 


4. Drawn above 1,000 deg. F: A 
sudden decrease in hardness and ten- 
sile strength occurs. Impact values are 
improved by this treatment. These 
changes are attributed to changes in 
microstructure. 

Up to 1,200 deg. F., the strength 
of these straiglit chromiura alloys is 
dependable, and they show little scale 
formation in continuous _ service. 
Nickel in these grades is limited to 
1.0 percent max., but the alloys usu- 
ally contain only 0.5 percent Ni or less. 
As the nickel content is increased, 
there is a tendency for the material 
to air harden when air cooled from 
1,500 deg. F. This is an important 
consideration when the alloy is soft- 
ened before machining. 

In addition to heat treatment, vary- 
ing the content of one or more ele- 
ments may change the mechanical 
properties. High carbon contents in- 
crease the tensile strength and hard- 
ness. Addition of carbon, though, 
does decrease the toughness and im- 
pairs the corrosion resistance. 

Machinability of the annealed CA- 
type alloys is good. Weldability is 
fair. Some difficulty is encountered 
because of the air-hardening charac- 
teristics of the alloys of this group. 

StraightChromium Non-Harden- 
able Types—The increased chromium 
content of this group makes the alloys 
ferritic. As the chromium content 
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Agitator assembly welded from three stain- 
less castings. 


exceeds 14 percent, the austenite 
phase is “by-passed,” and little 
change in strength or hardness re- 
sults from heat treatment. Annealing 
at 1,500 deg. F. with rapid cooling 
produces maximum toughness and 
good corrosion resistance, but castings 
may be used in the as-cast condition. 

In the as-cast condition, the high 
alloys of this group have good ma- 
chinability. Welding of these grades 
may be accomplished satisfactorily if 
proper precautions, such as preweld 
and postweld heating, are observed. 
Castings made of these compositions 
are usually preheated between 400 and 
800 deg. F. before being welded. After 
welding, the alloys are heated above 
1,450 deg. F. and then air cooled. 

Chromium-Nickel Types—The aus- 
tenitic cast corrosion-resistant high 
alloys are non-hardenable, but are 
noteworthy for their good strength 
and excellent ductility. In addition, 
the austenitic grades have excellent 
mechanical properties at subzero tem- 
peratures. 

The chromium-nickel alloys are ma- 
chinzble and have good weldability. 
During machining, castings will work- 
harden rapidly, but this difficulty can 
be overcome by proper machining 
techniques. Sulfur or selenium are 
sometimes added to the alloys to im- 
prove machinability. 

Table III gives representative physi- 


Digester blow valve, 14 in., of CF-12M 
cast stainless alloy. 


cal properties of the cast corrosion- 
resistant high alloys and Table IV the 
mechanical properties of these alloys. 


INDIVIDUAL ALLOY CHARACTERISTICS 


In the selection of cast alloys, the 
chemical engineer should familiarize 
himself with both corrosive environ- 
ments and operating conditions. He 
should determine whether these con- 
ditions are intermittent or continuous. 
The corrosive environment should be 
studied for oxidizing or reducing char- 
acteristics, temperature, aeration or in- 
fluence of contaminants. In addition 
to these “corrosive” influences, other 
factors (including mechanical prop- 
erties, economy, and metallurgical 
structure) should also be considered. 
The following discussion attempts to 
describe the characteristics of the in- 
dividual corrosion-resistant cast high 
alloy grades. 

Iron-Chromium Alloys—The iron- 
chromium alloys are generally highly 
resistant to strong oxidizing solutions 
and find considerable application in 
chemical plants processing nitric acid 
and nitrates. Deaerated or reducing 
conditions are unfavorable for these 
alloys. The degree to which they be- 
come passive in oxidizing media in 
general increases with increasing 
chromium content. 

Castings made from these alloys are 
used extensively for applications that 
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Mixer base casting of CF-20 cast stainless alloy. 


require resistance to oxidation and re- 
sistance to erosion. A considerable 
tonnage is utilized for valve trim. 

The CA-15 (12 percent Cr) alloy 
can be classed as mildly corrosion re- 
resistant. This composition finds 
many uses in the chemical and pe- 
troleum industries and in power plants. 
Typical applications are valve and 
pump parts for use at normal and 
superheated steam temperatures, and 
for handling. of hot oil in refineries. 
Good service life can be expected in 
mildly abrasive uses such as coke and 
coal handling equipment. 

The CA-40 (12 percent Cr) alloy 
has the same general properties as 
CA-15. Because of the additional car- 
bon, greater hardness is possible. Uses 
are similar to applications mentioned 
for CA-15, where greater hardness is 
required. 

The CB-30 (20 percent Cr) alloy 
has greater resistance to most cor- 
rosive environments than the CA type, 
but the material is only slightly hard- 
enable by heat treatment. These cast- 
ings are used for valve bodies and 
trim in general chemical production, 
for containers for ‘nitric acid, and 
pumps, valves and impellers in ace- 
tate rayon and nitrogen production. 
When used in contact with nitric acid, 
carbon content of the alloy is usually 
limited to 0.20-0.30 percent. As the 
carbon content is increased above this 
level, corrosion resistance is impaired. 
In recent years the CF type (19 per- 
~ cent Cr, 9 percent Ni) has replaced 
the CB grade in many applications. 

The CC-50 (28 percent Cr) alloys 
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are resistant to oxidizing corrodents, 
and are used extensively in contact 
with acid mine waters, alkaline liquors 
and in nitrocellulose production. Cast- 
ings can be used in the as-cast condi- 
tion without heat treatment. In the 
CC type of alloy containing more 
than 2 percent Ni, strength and duc- 
tility are improved by increasing the 
nitrogen content to 0.15 percent or 
more. 

Iron-Chromium-Nickel Alloys—The 
chromium-predominant alloys are ap- 
plied mainly in acid solutions which 
are strongly oxidizing. They are also 
rendered passive in solutions of dilute 
acids with high acidity and relatively 
weak oxidizing power when contain- 
ing strongly oxidizing salts such as 
ferric and cupric sulfates. An increase 
in temperature of the corrodent will 
increase the corrosion rate of the 
alloy, particularly if accompanied by 
a lowering of the oxidizing capacity of 
the acid solution. 

These materials have excellent re- 
sistance to nitric acid, which is a 
strong oxidizing agent under most 
conditions of temperature and con- 
centration. Sulfuric and sulfurous acid 
solutions may or may not be corrosive 
to the austenitic alloys depending on 
the concentration, temperature and 
oxidizing power of the solution. 
Molybdenum and/or copper additions 
to the alloys greatly improve their re- 
sistance to such solutions. These 
alloys are passive in almost all con- 
centrations of acetic acid, at tempera- 
tures up to boiling. However, hot 
acetic acid vapors are highly corrosive. 


<a ; ¥. 3 Fe hi, 
Double Francis water wheel of CF-8 cast stainless alloy. 


Molybdenum improves the corrosion 
resistance to hot acetic acid. 

Both weak and concentrated alka- 
line solutions are successfully handled 
by the austenitic cast alloys. Salt solu- 
tions other than those containing acid 
chloride do not corrode these alloys. 
Corrosion can be expected when the 
alloys come in contact with oxidizing 
acid chloride salts, fluorides and 
bromides. They resist corrosion . in 
sea water if oxygen is available to the 
metal surface. 

The non-aqueous products of the 
oil industry and many other commer- 
cially important non-aqueous liquid 
and gaseous corrodents are successfully 
resisted by the austenitic alloys. Moist 
chlorine and hydrochloric acid gases 
seriously attack these alloys, yet if dry 
they are not injurious. Sulfur dioxide 
and hydrogen sulfide are corrosive if 
moist, and higher alloyed materials 
are more resistant to these gaseous cor- 
rodents. 

The CE-30 (30 percent Cr-10 per- 
cent Ni) alloy composition has been 
used with notable success for digester 
fittings, pumps, and valves in sulfite 
service in the paper industry. Because 
of its relative non-susceptibility to in- 
tergranular attack, it can be used 
where heat treatment is not feasible, 
as in welding large castings. 

Although the CE alloys are often 
used in the as-cast condition, the duc- 
tility and resistance to corrosion may 
be improved somewhat by quenching 
the material from about 2,000 deg. F. 

The CF (19 percent Cr, 9 percent 
Ni) alloys constitute the most widély 
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used group of corrosion-resistant al- 
loys. When properly heat treated, 
the alloys are resistant to a great 
variety of corrodents, and are usually 
considered the best “general-purpose” 
types. Structurally, the alloys are com- 
posed of austenite with small amounts 
of ferrite. Thus, castings made in 
these grades are normally somewhat 
magnetic. By proper balance of the 
nickel, manganese, and nitrogen con- 
tents, however, the alloys may be 
made completely nonmagnetic. 

For best resistance to corrosion, 
this type of material is made in the 
low-carbon grade, designated CF-8, 


containing 0.08 percent C max. The . 


medium-carbon grade, CF-20, with 
0.20 percent C max., is used satisfac- 
torily under less corrosive conditions 
than those where the low-carbon type 
is employed. 

Where the intended service will in- 
volve contact with dilute sulfuric acid, 
the resistance of the alloy can be im- 
proved by the addition of 2 to 3 per- 
cent Mo, as in the CF-8M_ type. 
Higher molybdenum content is some- 
times specified for special conditions 
of corrosion, but such alloys are less 
resistant to corrosion in nitric acid 
than the molybdenum-free material. 

Columbium and selenium are also 
used as special additions to the nor- 
mal CF composition—columbium 
(CF-8C) as a stabilizing element to 
avoid intergranular attack, and sele- 
nium (CF-16F) to improve machin- 
ability. 

The CF-8 (0.08 percent max. C) 
alloy has the best corrosion resistance 
of the 19-9 series, and is used in the 
chemical, petroleum, textile, food, 
dairy, brewing and other industries. 
Castings made of CF-8 alloy can 
satisfactorily handle alcohol, am- 
monia, mercury, soap, sugar solutions, 
carbonic acid, and steam. For oil in- 
dustry applications, such as the re- 
finement of crude oil to gasoline and 
other components, castings of this 
high alloy give notable service life 
with minimum down-time, since few 
replacements are necessary. In the 
dairy industry, where sanitation and 


low bacteria growth is essential, milk 


storage tank accessories are satisfac- 
torily cast from the CF-8 alloy. Other 
applications include textile dyeing, 
food processing, handling of fresh and 
mine water, and architectural trim. 

The CF-20 (0.20 percent max. C) 
alloy is similar to CF-8, except it is 
used for less severe service. It has 
often been called the all-purpose 
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alloy, and will withstand the corrosive 
effects of solutions encountered in the 
chemical, textile, paper, dairy, and 
food handling industries. ‘Typical 
chemical applications are for the han- 
dling of fatty acids, sulfite liquor, 
nitric acid, and such intermediate 
temperature assemblies as autoclaves. 
condensers, ‘stills, digesters, heat ex- 
changers, and evaporators. 

The CF-8M (0.08 percent C max.) 
alloy has an addition of 2-3 percent 
molybdenum which reduces pitting 
corrosion. Castings are adaptable in 
manufacturing processes handling hot . 
organic acids, fatty acids at high tem- 
peratures, chlorides and acid salts. 
Pumps, valves, fittings and the like, 
for reducing acids, sea water, sulfite 
liquor in the textile, paper, and chem- 
ical industries are typical castings. 
This alloy is practically immune to 
the pitting type of corrosion in sea 
water, chlorides and sulfur dioxide. 
In mildly oxidizing conditions, pas- 
sivity is increased, while the inherent 
corrosion resistance is improved in 
reducing media. 

The CF-12M (0.12 percent C 
max.) alloy is similar to CF-8M, but 
because of its higher carbon content 
is used for less severe services. 

The CF-8C (0.08 percent C max.) 
alloy is stabilized with columbium at 
8 times the carbon content, or with 
columbium-tantalum at 10 « C. to 
avoid intergranular corrosion. The 
applications are similar to CF-8, but 
the alloy is used where parts cannot 
be heat treated after welding, and for 
parts subjected to temperatures in the 
carbide precipitation range. The air- 
craft industry uses many castings with 
this composition, especially where 
ethyl gasoline exhaust gases and other 
products of combustion are handled. 

The CF-16F and CF-16Fa (0.016 
percent C max.) alloys contain addi- 
tions of selenium or sulfur to improve 
machinability. They are used in serv- 
ices similar to CF-8 and CF-20. For 
finished products requiring extensive 
drilling, threading and the like, cast- 
ings of this alloy have good machin- 
ability and improved resistance to 
galling. 

The CH (25 percent Cr-12 percent 
Ni) alloy with less than 0.20 percent 
C is similar to the CF. composition. 
It is used for specialized applications 
in the chemical and paper industries 
including digester fittings, pumps, 
impellers, strainers, and valves for 
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handling paper pulp solutions and 
nitric acid. The CH alloys are made 
in two carbon grades: 0.10 percent 
and 0.20 percent C max., the low 
carbon type is used for more severe 
corrodents, For resistance to reducing 
chemicals molybdenum is added to 
the low carbon type. 

The CK (25 percent Cr-20 percent 
Ni) alloy is used for agitators and 
fittings to handle sulfite liquor and 
cold dilute sulfuric acid. It is similar 
to the CE and CH compositions, but 
has considerably higher nickel con- 
tent. The CK type is sometimes made 
with a columbium addition to mini- 
mize the effect of carbide precipita- 
tion, 

Tron-Nickel-Chromium _Alloys— 


The CM-25 (9 percent Cr-20 percent | 


Ni) alloy is made in only small quan- 
tities, but castings of this grade are 
sometimes used in equipment for oil 
refineries and in special applications 


where dilute sulfuric acid is encoun- | 


tered. 

The CN-7M Cu (29 percent Ni-20 
percent Cr) alloys are used for re- 
sistance to various concentrations of 
hot sulfuric acid and for specialized 
applications of severely corrosive 
nature. Within the broad ranges of 
nickel] and chromium shown in Table 
I for this grade are several proprietary, 
patented alloys. The compositions 
contain molybdenum and copper in 
varying amounts, The CT-7M (35 
percent Ni-15 percent Cr) alloy is 
made in limited amounts for about 
the same types of special applications 
where the CN-7M Cu grade is em- 
ployed. 

The nickel-predominant alloys as a 
class are more resistant to many cor- 
rodents, particularly reducing acids, 
than the chromium-predominant al- 
loys previously discussed. Accordingly, 
a more extensive discussion of these 
alloys and their applications will be 
presented in forthcoming issues of 
Chemical Engineering. 


ALLOY SELECTION 


Corrosion-resistant castings may be 
exposed to five types of corrosive 
attack: .(1) general attack, in which 
the entire surface is corroded uni- 
formly; (2) intergranular attack, in 
which corrosion proceeds along the 
grain boundaries, causing metal dis- 
integration; (3) contact or galvanic 
corrosion, in which the corrosion re- 
action is concentrated at the point of 
contact of the alloy with another 
more noble alloy, causing localized 
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attack; (4) pitting and concentration 
cell corrosion, in which the general 
surface remains relatively unattacked 
but severe corrosion occurs at some 
localized points; and (5) erosion- 
corrosion, in which erosive action con- 
tinuously removes the passive film on 
the surface of the metal, causing 
active corrosion at a rate higher than 
ordinary, along the path of erosion. 

In view of the many types of cor- 
rosion encountered in service, and the 
difference between carefully con- 
trolled laboratory experiments and 
commercial operation, the consumer 
must remember that corrosion test 
data should be used only as a guide 
for screening possible alloys to choose 


_ for a given application. Accelerated 


corrosion tests, although useful for 
laboratory study of corrosion-resistant 
alloys, should not be considered valid 
criteria in determining the suitability 
of alloys for castings in service installa- 
tions. It is virtually impossible to 
duplicate service conditions in any 
laboratory test; for this reason, expe- 
rience in similar applications is a 
better guide for selection of composi- 
tions. 


| Corrosion of Low-Alloy 
_ Irons and Steels in Soils 


The extensive use of low-alloy, high- 


| strength steels in many kinds of above- 


ground construction is based largely 


| on the fact that these steels corrode 
| more slowly than plain carbon steels 
| under most atmospheric conditions. 
_ Unlike steels containing high per- 
| centages of alloying metals, low-alloy 
| steels are not inherently resistant to 

corrosion. Instead, they owe their cor- 


rosion resistance to the development 
of an adherent layer of corrosion pred- 
ucts, which reduces further corrosion 
to a negligible or at least tolerable 
tate. Since these protective deposits 
develop normally under conditions of 
good aeration, the usefulness of low- 
alloy steels as a class for underground 
construction would seem to depend on 
their ability to develop and retain pro- 
tective deposits under the conditions 


| of deficient aeration which are charac- 
, teristic of corrosive soils. 


A recent study by the National 


| Bureau of Standards provides new in- 


formation on the corrosion of certain 
low-alloy irons and steels in soils. 
Specimen plates of several of these ma- 
terials (containing up to about 6 per- 
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cent of total alloying elements) to- 
gether with reference specimens of 
plain steel, were buried at 15 different 
test sites for periods up to 13 years. 

Included in the bureau’s study, 
which was conducted by I. A, Denison 
and M. Romanoff of the NBS corro- 
sion laboratory, were specimens of 
copper-molybednum open-hearth irons, 
nickel-copper steels, and chromium 
steels with and without molybdenum. 
Sets of specimens were removed at 
regular intervals over the 13-year 
period, and after removal of corrosion 
products the weight losses and depths 
of the deepest pits were measured. 

The steel containing 4 to 6 percent 
of chromium generally lost only about 
half as much weight as did plain steel 
under the same conditions. However, 
the greater corrosion resistance of the 
alloy steels as measured by weight loss 
was not generally accompanied by a 
corresponding reduction in the maxi- 
mum depth of pits. The least pitting 
was observed on specimens that con- 
tained molybdenum in addition to 
chromium. 

The change in the rate of pitting 
with time was found to depend on 
the composition of the steel. Al 
though the initial rate of pitting was 
greater for the alloy steels the depths 
of the deepest pits in the alloy steels 
were usually less than in the plain 
steel. This indicates that after the 
maximum period of exposure the al- 
loying constituents induce the forma- 
tion of corrosion products which tend 
to reduce the rate of pitting with time. 
In an environment unfavorable to the 
development of protective deposits of 
corrosion products, the alloy steels 
could be expected to develop deeper 
pits than plain steel because the 
greater initial rate of pitting of the 
alloy steels would tend to be main- 
tained. This tendency toward ac- 
celerated pitting of alloy steels was 
actually observed in a few highly reduc- 
ing soils in which the deposition of a 
protective scale was impossible be- 
cause of the solubility of the corrosion 
products. 

Provided their corrosion resistance 
in a prospective environment is sufh- 
cient, low alloy steels may be of in- 
terest for certain applications because 
of their high strength. The NBS 
study indicates that alloy steels may 
in some cases be appropriate choices 
for certain types of underground con- 
struction, such as piling, in which me- 
chanical strength, rather than ability 
to contain a fluid indefinitely without 


Cuemicat Encingerinc—October 1953 





FLECTRO 
NYNAMIC 


ependable 


INDUSTRIAL MOTORS 


WINDING 
is the HEART 
of the 
motor 


Every Electro Dynamic motor is built with 
EXTRA INSULATION in stator slots and between phases 
EXTRA IMPREGNATIONS and bakings of the 
wound stator 
EXTRA HIGH-FREQUENCY TESTING 
of insulation between turns 


From 1 to 250 Horsepower (N.E.M. A. STANDARDS) 


WRITE TODAY FOR 
CATALOGUE 
NO. 1076 





Extra large 
'free-flo”’ air 
channels. 


One-piece 
cast iron 
frames. 


2. 


Also a complete line of Direct Current motors and generators 


ELECTRO @ DYNAMIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 
e BAYONNE, NEW JERSEY ° 


e@eeveeeeeeeeeeves 


Liberal size 
grease fubri- 
cated bearings. 


Permanently 
aligned cast 
iron brackets. 





313 





leakage, is of primary importance. 
However, whether the superior proper- 
ties of an alloy ste! justify its higher 
initial cost should be given due con- 
sideration. 

For further details see “Corrosion 
of Low-Alloy Irons and Steels in 
Soils,” by Irving A. Denison and Mel- 
vin Romanoff, J. Research NBS 49, 
315 (No, 1952); reprinted as NBS 
Research Paper 2367, available for 10 
cents from the Superintendent of 
Documents, Government Printing 
Office, Washington 25, D. C. 


Sensitive Corrosion 
Measurements 


An interferometer procedure is be- 
ing used at the National Bureau of 
Standards for studies of the corrosion 
resistance of such materials as optical 
glass, porcelain enamel, quartz and 
other natural and artificial silicates 
and various metals, The method is 
believed to have value for comparing 
and predicting the chemical durability 
of various materials. Although inter- 
ferometers have been widely used in 
science and industry for such problems 
as checking the accuracy of block 
gages, measuring expansion and check- 
ing optical “flats,” they have appar- 
ently been used very little in previous 
studies of corrosion resistance. With 
the highly sensitive interferometer 
method, corrosion to a depth of as 
little as 1 or ten-millionths of an inch 
can be detected on optically flat 
specimens. 

In the NBS technique, devised by 
Robert G. Pike and Donald Hubbard 
of the bureau’s mineral products labo- 
ratories, specimens are ground and 
polished to optical flatness and then 
immersed to half their depth in the 
desired corrosive solution. After the 
desired length of time they are with- 
drawn, rinsed and dried, and covered 
with an optically flat piece of quartz. 
Using a conventional interferometric 
viewing apparatus of the Pulfrich type, 
and with an unfiltered helium lamp 
for illumination, the displacement of 
the optical interference fringes at the 
level-of-solution line of the specimen 
is observed. 

As seen by the observer looking into 
the eyepiece of the instrument, these 
interference fringes are vertical parallel 
lines. If the uniform flatness of the 
specimen under study has not been 
impaired by the corrosive solution, 
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these fringes are straight and continu- 
ous. However, if the previously- 
immersed part of the specimen surface 
has been sensibly attacked, each of 
the vertical fringes is shifted laterally 
at the point where it crosses the 
change-of-thickness line. If as some- 
times happens the solution has caused 
swelling of the specimen, the lateral 
shift is in the opposite direction. A 
lateral shift equal to the space between 
two adjacent fringes corresponds to a 
dimensional change in the specimen 
amounting to one-half wavelength of 
light, or roughly 0.3 micron. With 
careful use of the interferometer, 
changes in specimen thickness of as 
little as 0.003 of a micron can be de- 
tected, 

Silicates studied by this procedure 
at NBS were quartz, fused silica, opal, 
obsidian, flint and pitchstone. Porce- 
lain enamels studied were acid-tesist- 
ant, class A; “glass-lined” tank; and 
acid-resistant, class D. Metals were 
cold-rolled steel, aluminum, copper, 
brass, silver and platinum. The cor- 
rosivé agents ranged from concentrated 
sulfuric acid to 5-percent sodium hy- 
droxide solution. Exposure times were 
as short as 1 min. and as long as sev- 
eral weeks. Temperature in most cases 
was held at 80 deg. C. 

A number of interesting and some- 
times unexpected results were ob- 
tained. Swelling of the immersed sur- 
face, rather than attack, was found in 
several cases, For instance, crystalline 
quartz showed definite swelling after 
two weeks at 80 deg. C. in an acid 
solution (pH 4.1). Opal—like quartz, 
a form of silica—showed swelling of 
nearly one fringe of light at pH2 and 
continued at a similar level to about 
pH8; between pH8 and pH11, how- 
ever, the swelling changed rapidly to 
an attack of 34 fringes. Although 
brass was attacked by strongly acid 
and strongly alkaline solutions, there 
was a Slight indication of swelling in 
the more nearly neutral solutions. 
Such apparent swelling could perhaps 
be caused by the formation of a layer 
of insoluble salt having greater volume 
than the metal from which it was 
formed. Of the metals studied, only 
platinum showed no detectable dimen- 
sional change under the laboratory 
conditions. The three types of porce- 
lain enamels studied varied widely in 
their chemical inertness as indicated 
by the test. 

For further details, see “An Inter- 


ferometer Procedure Applied to the 
Study of the Chemical Durability of 
Silicates, Enamels, and Metals,” by 
Robert G. Pike and Donald Hubbard, 
J. Research NBS 50, 87 (Feb. 1953), 
NBS Research Paper 2394. See also, 
“Studies of the Chemical Durability 
of Glass by an Interferometer Meth- 
od,” by Donald Hubbard and Edgar 
H. Hamilton, J. Researclf NBS 27, 143 
(1941), NBS Research Paper 1409. 


Commercial-Size 
Titanium Plates Rolled 


G. Donald Spackman, vice presi- 
dent in charge of operations, has an- 
nounced that Lukens Steel Co. re- 
cently rolled titanium slabs weighing 
about 1,000 Ib. each and 24-in. thick, 
to %-in. gage plate on its 120-in. and 
206-in. rolling mills. 

Once considered a mere curiosity, 
of little commercial importance, ti- 
tanium is of great engineering inter- 
est today because of its high corro- 
sion resistance and great strength 
combined with light weight. Engi- 
neering experiments are now under 
way to determine how it can best be 
utilized. 

“Titanium is approximately 40 per- 
cent lighter than steel,” Mr. Spack- 
man said. “‘At present approximately 
95 percent of the production of this 
metal is going directly into military 
appliances such as airframes, aircraft 
turbo-jet engines, and ordnance. The 
remaining 5 percent of production is 
being utilized for experimental pur- 
poses, and for such uses as food proc- 
essing vessels and other processing 
equipment.” 

As an example of a commercial 
application that is economically fea- 
sible, despite the metal’s present com- 
paratively high price, a saving of 200 
Ib. per engine nascelle was realized 
on the new Douglas DC-7 airliner by 
using titanium instead of the stain- 
less steel originally specified. 

' Mr. Spackman said that the ma- 
terial rolled without much evidence 
of hardness, and apparently more 
easily than solid stainless steel. The 
rolled surface was free from surface 
checks, and the as-rolled edges were 
free of any edge-checking. “While 
Lukens is not a titanium producer, our 
unique facilities permit conversion 
rolling of such specialized materials,” 
he added. 

—End 
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LADISH Covdteolbed QBealtly ASSURES METALLURGICAL SOUNDNESS 
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Ladish measures the 
spectrum to verify 


chemical composition 


TO MARK PROGRESS 


Metallurgical integrity—is safeguarded at 
Ladish by unsurpassed laboratory controls, 
Typical is this advanced electronic direct- 


reading spectrograph. On this unit as many THE COMPLETE (mild Yualily FITTINGS LINE 


as 300 determinations have been made — PRODUCED UNDER ONE ROOF... ONE RESPONSIBILITY 
one hour to verify compliance of each mill 


heat with exacting Ladish specifications ft yaN 1D) | S H C @) 

and, equally important, to assure the \ . 
4 66 ” s ‘ { 

absence of detrimental tramp” elements, CUDAHY, WISCONSIN 

Here is but one indication of the thorough, ' MILWAUKEE /SUBURE 


scientific procedures that assure reliability pe srchysery inonietreor des sa bit meyy>iduagenenptgy AF wip 
in every Ladish Controlled Quality fitting. 
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Air Conditioning Lectrodryer. 


Laboratory Lectrodryer 
for drying small quantities 
of gases. 


DRY..<s: eee 


by pressing a button! 


dryers to provide vital DRYness ... 
production . .. protect delicate chemicals. 


Lectrodryers* DRY air and gases to dewpoints as 
low as -110°F. Moisture content of organic liquids 
can be reduced to 3 or 4 parts per million. 

Wherever you need DR Yness . . . in a laboratory 
jar, on stream in some tricky process, or in a 
warehouse ... from atmospheric to 6000 Ibs. pres- 
sure... there’s Lectrodryer equipment to 
give you DRYness automatically, continuously, 
economically. 

Petroleum, chemical, pharmaceutical, plastics 
and synthetic rubber industries rely on Lectro- 


Large liquid hydrocarbon Lectrodryer. 





Small, dual compressed air dryer. 


Lectrodryer for drying compressed 
natural gas. 


speed up 


You can predetermine the constant degree of 
DRYness you want. Lectrodryer engineers, call- 
ing on their 22 years of combating unwanted 
moisture, can provide reliable assistance. 


Data Available—Write for “Because Moisture 
Isn’t Pink,” a booklet describing Lectrodryers, 
their function and application: The Pittsburgh 
Lectrodryer Corp., 303 32nd St., Pittsburgh, Pa. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 





LECTRODRYERS DRY 


s 
wiTH ACTIVATED ALUMINA 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT, OFF. 
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G, E. Lynn. Administrative assistant 
in agricultural chemical research, 
Dow Chemical Co. With company 
since 1935, most recently as assist- 
ant director of biochemical research 
dept. New director of agricultural 
chemical laboratory in Dow’s Mid- 
land Division: T. R. Norton who 
joined Dow’s Western Division in 
1945 and was most recently super- 
visor of the organic section of the 
company’s laboratory at Pittsburg, 
Calif. 


Anson W. Krickl. Assistant to the 
president, Catalytic Construction 
Co. Formerly with Stone & Web- 
ster Engineering Corp. and FE. B. 
Badger & Sons Co. 


Francis L. Shackelford, Jr. Assistant 
sales development manager for 
Du Pont Co.’s rubber chemicals 
division. His replacement as sales 
manager for propellants of “Ki- 


netic” chemicals division: ‘Thomas 
D. Johnson, Jr. who has been serv- 
ing as manager of the auxiliary sec- 
tion of the dyes and chemicals di- 
vision. 


John Dunn. General sales manager, 
Peabody Engineering Corp. With 
company since 1935, most recently 
in charge of burner sales. 


C. E, Ford. Manager, chemical car- 
bon sales dept., National Carbon 
Co. With company since 1937, 


Howard R. Batchelder. Associate con- 
sulting chemist, Battelle Institute. 
He will coordinate research devoted 
to non-fuel uses of coal and chemi- 
cals derived from coal. Formerly 
with U. S. Bureau of Mines’ Louisi- 
ana, Mo., fuels demonstration 
plant, Institute of Gas Technology, 
United Gas Improvement Co., and 
Standard Oil Co. of Indiana. 


E. J. Roberts Bryant Fitch 

Elliott J. Roberts. ‘Technical director 
in charge of research, development 
and Westport Mill, The Dorr Co. 
His successor as director of research: 
Bryant Fitch who was formerly as- 
sistant director of research. 


T. W. Little and R. M. Hersey. 
Elected directors of Bemis Bro. Bag 
Co. to replace A. V. Phillips and 
H. H. Allen, who have retired. Mr. 
Little is treasurer of Bemis and Mr. 
Hersey is assistant director of sales 
for interdivisional accounts, 





Man of the Month: 


Eugene J. Houdry 


Scientist, inventor industrialist. At 61, 
he has given a lifetime to catalytic research 
yet his contribution may be only beginning. 

“Make no little plans, . .”* That’s been the theme of 


the life of Eugene Jules Houdry, world’s outstanding 
authority on catalysis, a concept that has changed the 


*We are indebted to Roger Blough of U. S. Steel who 
recently recalled these words of a great architect named 
Daniel H. Burnham. 
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entire petroleum industry; an enterprise which, last year, 
consumed well over $30 million worth of cfacking catalysts. 

But, strangely ‘enough, although he is best known for 
cat cracking and in connection with the company which 
bears his name—the Houdry Process Co.—Houdry himself, 
like most men who do things big, began to lose active 
interest in cat cracking in 1937 when he saw his catalytic 
process put to work making gasoline on a vast scale at 
Sun Oil Co.’s Marcus Hook refinery. It was a success, 
The challenge was ended. 

As he puts it: 

“I had finished what I had set out to do and wasn’t 
interested in working further to cut the price of gasoline 
one-tenth of a cent.” 

At that time, Houdry wanted to quit and study what he 
called the “greatest catalytic machine in the world’”—the 
human body. 

“The greatest discoveries are made in the greatest 
machine,” he said. “And there is no machine like the 
body. It is a catalytic system which lasts longer than any 
other, that rans continuously 24 hours a day producing 
power at 98.6 degrees Fahrenheit and at atmospheric pres- 
sure.” 

But then World War II came along and Eugene Houdry, 
Frerch by birth, American by naturalization, became the 
international head, in the U. S., of France Forever, a 
Franco-American movement for an all-out effort to rescue 
occupied France. 

For his adopted country, during the war, Houdry 
developed a catalytic process for butadiene from butane, 
regretfully passed up a bid from Harold Urey to work on 
the development of the atomic bomb (knowing then only 
that it was “‘a secret process of far-reaching importance 
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for war”), and turned out Carbon 13 
for a time. 

After the war, he began again to 
look for unlimited challenges for new 
catalysts. “He soon found them in the 
air that pollutes city dweller’s lungs 
and often shortens their lives. His 
first target was one of the worst 
offenders—the exhaust from autos, 
trucks and busses. Out of his research 
came an oxidizing catalyst which 
burned carbon monoxide and hydro- 
carbons into CO, and other harmless 


components. It’s now in use on truck” 


engines consuming unleaded gasoline 
and eventually may be extended to 
all gasoline engines. (Lead poisons the 
present catalyst, a film of catalytic 
alumina and platinum on porcelain 
rods.) 

Besides vehicles, the catalyst has 
been applied to industrial processes— 
and a whole new industry appears to 
have opened up. Houdry says the 
catalyst which consumes fuel with very 
high efficiency, can be applied wher- 
ever heat is generated from fuel—and 
that means just about all of industry. 

Also proved through research and 
ready for commercialization, is a 
catalyst which can be attached to 
window casements. With the help of a 
heating element this catalyst will 
oxidize the harmful and annoying im- 
purities (bacteria, pollen, hydrocar- 
bons, etc.) in the air taken into a 
dwelling. Still another promising 
catalyst is one which will destroy cook- 
ing odors. 

Houdry has a team of 45 people, 
among them some of the world’s top 
catalvtic experts, doing research and 
development in his newly-organized 
(1950) Oxy-Catalyst, Inc., the com- 
pany he started when he resigned from 
active direction of Houdry Process Co. 

Houdry’s own headquarters is a 
converted ivy-covered ballroom, part of 
which he uses for his offices. His 
laboratory is a former stable adjoining 
the offices. His home is only a hun- 
dred feet or so from these facilities, 
and Houdry often gets up in the mid- 
dle of the night to test an idea or try 
an experiment in his laboratory. He 
says that inventions are like children 
in that both need and get loving care, 
patience and time. 

For himself, he has thought of little 
else but catalytic research in the last 
thirty years—years which have paid off 
handsomely in satisfaction and ac- 
complishment. 
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Alfred Holmes White 
1873-1953 


A full, fruitful life came suddenly 
to its end August 25 when Alfred H. 
White died at his desk in Ann Arbor. 
As founder of Michigan’s great chemi- 
cal engineering department and its 
chairman from 1907 to 1943, he 
helped shape the lives of thousands of 


The portrait reproduced above was 
presented on the occasion of Professor 


White's 70th birthday, April 29, 1943. 


students and teachers. But his contri- 
butions to our profession were of a still 
greater order of magnitude. 

As A.1.Ch.E. president and later as 
committee chairman, he helped most 
in blazing the new trail that led to the 
accrediting of modern chemical engi- 
neering curricula and to establishing 
the practical pattern subsequently to 
be followed by E.C.P.D. for the en- 
tire engineering profession. As pioneer 
member and chairman since 1941 of 
the Committee of Award for Chemical 
Engineering Achievement, he helped 
to guide the path of progress of chemi- 
cal engineering in the process indus- 
tries. 

To many of us Professor White's 
passing is a much more personal loss. 
His warm friendly interest in people, 
his unselfish, unstinting service to the 
institutions he loved, his stature as a 
respected engineer and educator—have 
left undying memories with all who 
looked to him for guidance and inspir- 
ation. Truly our lives have been made 
richer because of his great devotion to 
our profession. 

S. D. Krrxpatricx 
‘ | August 26, 1953 
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Walter G. Whitman. Chairman, de- 
partment of chemical engineering, 
Massachusetts Institute of Tech- 
nology, has accepted chairmanship 
of the Committee of Award for 
Chemical Engineering Achievement. 
He succeeds the late Alfred H. 
White, chairman since 1941. 


L. J. Brady. Director of research, Fer- 
roxcube Corp. of America, Sauger- 
ties, N. Y. Formerly assistant man- 
ager of process development dept. 
of General Aniline & Film Corp. 
Previously with Air Reduction Co. 


Ross M. Hastie. Divisional vice presi- 
dent, Hilton-Davis Chemical Co. 


Erwin C. Handwerk. Director of 
Wyandotte Chemicals Corp.’s dept. 
of production research. 


Walter R. Smith and E. M. Dannen- 
berg. Associate directors of research, 
Godfrey L. Cabot, Inc. Dr. Smith 
has been chief research chemist 
since 1936 and will continue to 
direct the activities of the com 
pany’s basic research section. Mr 


Dannenberg, a member of the Cam- 
bridge research and development 
dept. staff since 1945, will remain 
head of the applications research 
and technical service section. 


J. E. Brister. Manager of molding and 
extrusion materials dept., Bakelite 
Co. Joined company in 1933. His 
successor as manager of wire and 
cable materials division: Albert E. 
Maibauer, formerly assistant to the 
manager of the N. Y. Sales Devel- 
opment Group. 


Joseph E, Atchison. Authority on 
pulping vegetable fibers and former 
chief of pulp and paper branch of 
Economic Co-operation Adminis- 
tration, Washington, has joined the 
executive staff of Parsons & Whitte- 
more. ‘Most recently with Porto 
Rican Paper Products at San Juan. 


William A. Shine and P. Wenzell, 
Jr. New members, development 
dept., Celanese Corp. of America. 
Mr. Shine was formerly with Ar- 
nold, Hoffman and Co, and Gen- 
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G-E LIMITAMP CONTROL stands ready to check short-circuit 
conditions from high-voltage overloads on synchronous and in- 


duction motors up to 4800 volts. Limitamp’s high interrupting 
capacity prevents equipment damage and costly shutdowns. 


G-E Limitamp Control means “safety first” 
for personnel and high-voltage equipment 


PROTECT YOUR EQUIPMENT from 
the explosive and shattering effects 
of sudden electrical overloads with 
General Electric Limitamp control 
...and be assured of equipment 
protection against short-circuit 
conditions up to 250,000 kva. 


With General Electric Type EJ-2 
fuses, fault current is limited in less 
than 4 cycle . . . and the air-break 
contactor offers rugged service for 
millions of operations. 


SAFEGUARD YOUR PERSONNEL 
by taking advantage of G-E 
Limitamp’s “‘safety first’’ features. 
High- and low-voltage compart- 
ments are separated by a steel 
barrier. A mechanical door inter- 


GENERAL 


lock assures opening of the motor 
circuit before the fuse compart- 
ment can be opened. 


FOR YOUR OWN REQUIREMENTS, 
individual components need not be 
specified. Our application engineers 
select the correct components to 
give you proper control and suffi- 
cient interrupting capacity. 


FOR COMPLETE INFORMATION 
about G-E Limitamp controls and 
how your particular operation can 
benefit, contact your nearby Gen- 
eral Electric Apparatus Sales Of- 
fice, or write Section 781-6 for 
Bulletin GEA-5409 today. General 
Electric Company, Schenectady 5, 
New York. 


EASY TO MAINTAIN. Arc shutes are easily 
removed, contact tips quickly inspected, 
and G-E Limitamp is back on the job. 


ELECTRIC 





NaMEs In THE News, cont. . . 


eral Aniline & Film Corp. Mr. 
Wenzell was formerly with the 
U. S, Bureau of Mines. 


John S. Baker. Production manager 
of Sharp & Dohme’s new Australian 
manufacturing plant in Sydney. 
Formerly production manager of 
Tasmanian Division Drug Houses 
(Australia) Ltd. 





| Roger Clapp. Assistant mandger of 
all manufacturing, Lubrizol Corp. 


66 9 i ; . 
DAVENPORT” rotary STEAM TUBE DRYERS a 


pany’s Houston plant: 

Minimum labor is required in a typical Danskin, who was formerly with 
“DAVENPORT” dration plant. Ma- Se eo the Texas Oil Co. New manager 
terials are routed oa complete of Lubrizol of Canada Ltd.: Mat- 
process in a continuous | thew Payne. 

Let our engineers assist you on any dry- eRnisag bts: 
ing problem. Presses icind | Wm. G. Gerstacker. Chief engineer, 

Write for our catalog or, for quick refer- —— Heil Process Equipment Corp. 
ence, see your. 1953 or ‘54 Chemical Engi- ROTARY 
neering Catalog. Steam Tube, Hot Walter F. Hosek. Head of newly 

See us at Booth 443, Exposition at Philadelphia. _ Air and Direct Fire formed Sullivan chemicals division, 

Dryers Sullivan Varnish Co., Chicago. 
Water Tube and 

Air Coolers C. W. Mitchell. From vice president 
to executive vice president of Nyo- 
tex Chemical Co. of Houston, Tex., 
a subsidiary of Consolidated Chem- 
ical Industries, Stauffer Chemical 
Co., and Harshaw Chemical Co. 


. A. Kleinhans. Factory manager of 
Mogadore (0.) plant of General 
Tire & Rubber Co.’s chemical di- 


FAST WITH ooete ‘te : , 
V | 4 i N G — nr vision. Formerly manager of inor- 
"Pe ganic production for J. T. Baker 


JACKETED a | Chemical Co. 


Clyde McKinley. Director of research, 
Air Products, Inc., Allentown, Pa. 
Formerly with General Aniline and 
Film Corp. 


| Herbert F. ‘Tomasek. Manager, agri- 

hi | cultural chemical division, Pitts- 

rR "vite tng. alt Dee slow-set) ore being penens with Fs burgh Coke & Chemical Co. His 
storage to tanks ot State Asphalt Distributing Co's. Milwaukee successor as sales manager: W. Scott 
plents Plent built by Stone Construction Co James, formerly technical sales di- 


the gonerk Asphalt Distributing Company, you too, can quickly unload tank cars, rector. New division director of 
s, transfer viscous materials in processing applications with Viking new products development: J. B. 
acketed or They report highly satisfactory operation in every way. Skaptason. 


Get the complete facts on the all-jacketed Viking pump 7 - ae 
tae: Skint Grom 90:40 650 pm. Mountion eneunanests | 'Uph E, Meints. Industrial and 
to suit. For additional informetion, ask for free bulletin | process engineer with Vern E. 


901C today. | Alden Engineering Co. of Chicago. 


Formerly. with Argonne National 
Laboratory, Mid-Continent Petro- 
'  leum Corp., National Aniline and 


Vv 1 K IKI ee  ¢ PUMP COMPANY Chemical Co., Fischer Industries, 
CEDAR FALLS, |OWA | and Great Lakes Carbon Corp. 
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Ray Thomas. Executive vice presi- 
dent and general manager and 
member of board of directors, Vi- 
masco Corp. Authority on thermal 
insulation and allied products. 


Ray Thomas R. M. Hunter 

Ralph M. Hunter. Staff coordinator 
of all electrochemical activities for 
Dow Chemical Co. With Dow 
since 1918, Dr. Hunter will remain 
in charge of the Midland Electro- 
chemical Laboratory which will con- 
tinue under the immediate direc- 
tion of Robert D. Blue who joined 
the company in 1934 and has served 
as laboratory head since 1949. New 
division head of chlorine, graphite 
and ammonia operations: Howard 
E. Houser who has been with 
Dew’s electrochemical dept. since 
1929. r 


Chester S. Beard. Research and de- 
velopment . engineer with Foster 
Engineering Co. Formerly with 
Ebasco Services, Bechtel Corp., 
Southern California Gas Co., and 
Permanente Metals Corp. 


Russell L. Miller. Production mana- 
ger, Monsanto Chemical Co.’s 
Merrimac division. With company 
since 1936, most recently Everett 
plant manager. 


Paul L. Salzberg. From _ assistant 
director to director, chemical. dept., 
Du Pont Co. With company since 
1928, 


Herschel H. Cudd. Director of 
Georgia Tech’s engineering experi- 
ment station. Formerly head of 
station’s chemical sciences division. 


R. E. Lenhard. Vice president in 
charge of manufacturing, Ohio 
Chemical and Surgical Equipment 
Co., division of Air Reduction Co., 
Madison, Wis. With Air Reduc- 
tion for 18 years. 


Hugh D. Luke. Manager, central pro- 
duction planning dept., manufac- 
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FOR BEST BUL 


« ba te 


K STORAGE FACILITIES 


specify Kalamazoo 


GLAZED TILE INDUSTRIAL 
STORAGE BINS 


QUALITY MATERIAL... finest fire clay ob- 
tainable . . . vitrified satin-smooth surfaces 

. eight hollow air spaces per block for 
best insulation. 


EASY AND ECONOMICAL TO ERECT... com- 
plete ‘erection service by our skilled crews 
available anywhere. 


LONG-LIVED... heavy, reinforced wall con- 
struction . . . impervious to weather, fire, 
fumes .. . outlast buildings and equipment. 


USER-SATISFACTION ASSURED... whatever 
the material, it’s protected against corrosion, 
freezing, spoilage, contamination .. , always 
in ready-to-use condition, 


GET COMPLETE DATA 


TILE TANK DIVISION 


1024 HARRISON ST., 


KALAMAZOO, MICHIGAN 





Only 3 MOVING 


in the HENSZEY 


Indicating FLOW 


Only three moving parts—the Pointer, the 
Lever Shaft and the Plunger. That means 
continuous service and CONSTANT AC- 
CURACY. 


The liquid enters below the plunger, forc- 
ing it upward and exposing more area of 
the metering slots so that the motion is 
in direct proportion to the flow. 


The graduations on the dial'are uniformly 
spaced from one end to another and read 
direct—without constants. The meter is 
installed right in the pipe line. 


For Details Consult Sweet's Catalog 
or Write 


HENSZEY COMPANY 
Dept. E-10, WATERTOWN, WISCONSIN 


HENSZEY 


PARTS 


ey 


oo (eg 
{ Ota bet ang, 
perm, 


METER 





\ 


Indicating FLOW METERS 


Continuous Blowdown Dist 


Feed Water Meters 


Boiler Feed Regulators 


ea Heat Exchangers 


Proportioning Valves 


illation System 
e 


also MILK EVAPORATORS and PRE-HEATERS 





SPRACO 


NAMES IN THE News, cont. . . 


turing dept., Reliance Electric and 
Engineering Co. Formerly with 
McKinsey and Co. Assistant mana- 
ger: James A. Brandt. Other 
changes: A. S. Tusin, from resident 
engineer to superintendent of Ash- 
tabula plant; Robert B. Adams, 
from production manager to night 
superintendent; Henry C. Detten- 
mayer, from Cleveland staff assist- 
ant to production manager at 
Ashtabula. 


Hugh T. Sharp. Editorial assistant, 
* Chemical Engineering. A chemical 
engineering graduate of Villanova 
and former editor of the Villanova 
Engineer. Previous experience in- 
cluded design work with General 


| Chemical Division of Allied Chem- 
N , , a > on | ical & Dye and process engineering 
| with Day & Zimmermann Inc. 
NOZZLE CAFALOG ¢ 


SPRAY ENGINEERING CO. 


CENTRAL STREET * SOMERVILLE 45, MASS. 


PIPE FITTINGS... ¥ 


When you need pipe and tube fittings 
in a hurry, a single call to a Murray 
warehouse can bring you everything 
needed — right out of warehouse 
stocks. No need to wait for delivery 
while materials are being shipped 
from distant points. Hundreds of 
fittings users — both large and small 
—tely on Murray for this depend- 
able service. 


Murray warehouse stocks include 
welding fittings and flanges, screwed 
and socket-weld and flanged fittings 
in carbon and stainless steels. Spe- 
cial fittings can be made to order. 


WRITE FOR CURRENT STOCK BULLETIN 


stock 
yom 





R. F. Fremed 


| Raymond F. Fremed. Assistant edi- 


tor, Chemical Engineering. For- 
merly a process evaluation engineer 
at General Aniline Works. Bachelor 
of chemical engineering from the 
College of the City of New York 
and Master of chemical engineering 
from New York University. 


Wilfred Gains. Assistant to vice 
president in charge of engineering, 
Catalytic Construction Co. For- 
merly with Vulcan Copper and 
Supply Co. and Chemical Con- 
struction Co. 


Reuben F. Pfennig. Research spe- 
cialist, research and development 
division, Baytown refinery, Humble 
Oil & Refining Co. With company 
since 1936. 


| Joseph A. Sonia, Jr. Chemical en- 


gineer and group leader in process 
study, Hooker Electrochemical Co. 
With company since 1943, pre- 
viously in development and research 
dept. Other appointments: Robert 
B. Brautigam, chemical engineer in 


October 1953—-CremicaL ENcINEERING 








bearings are never “thirsty” 
for properly cooled lube oil 
in these Pacific boiler feed pumps 


ROSS EXCHANGERS make sure of that! 


Delivering 480,000 Ibs. of boiler feed water 
hourly at 295° F against a discharge pressure 
of 1222 psi, each of these Pacific Type ABF 
Boiler Feed Pumps has been “fabricated from 
materials selected for specific functions.” 


To hold lube oil temperatures under close 
control—Pacific Pumps, Inc., one of the Dresser 
Industries, factory-installs Ross Type BCF all 
copper and copper alloy Exchangers. Pressure 
lubricated radial and thrust bearings are never 
“thirsty” for properly cooled lube oil. They 
always have enough. Overheating is effectively 
..- dependably ... prevented! 


Petroleum refineries, industrial and pulic 
utility power plants all benefit from the built-in 
temperature protection of Ross Exchangers— 
not only in Pacific and other leading make 
pumps, but in many types of primary equip- 
ment: engines, compressors, turbines, hydraulic 
equipment, speed increasers, transformers and 
commercial vehicles. 


Cuemicat ENcGInEERING—October 1953 


Why? Pre-engineered, fully standardized 
Ross Type BCF Exchangers have an unrivaled 
reputation for ruggedness and reliability. More 
information is in Bulletin 1.1K5. Write for your 
copy. 


KEWANEE-Ross (CORPORATION 


DIVISION OF AMERICAN RADIATOR & STANDARD SANITARY COaFORATION 


1411 WEST AVENUE ¢ BUFFALO 13, N. Y. 
In Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 


Serving home and industry: AMERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS 2 WALLTHE © DETROIT CONTROLS © KEWANEE BONERS © ROSS EXCHANGEED 
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process study; Walter T. George, 
chemical engineer in operations 


dept. 


Robert E. Zinn. From _ professorial 
lecturer to professor of chemical 
engineering, Northwestern Univer- 
sity Technological Institute. For- 
merly chief engineer of Victor 
Chemical Works, Chicago Heights. 
Currently consulting chemical engi- 
neer to Vern E. Alden Co, in 
Chicago. 


(NERCO} 
NIRI/ 





| R. E. Zinn G. P. Hungerford 


ICHOLS Engineering & Research Corp. | G. P. Hungerford. Research manager 
NERCO-NIRO SPRAY DRYER DIV | of American Machine & Foundry 
Co.’s chemical research dept. To 
direct activities of company’s new 
chemical research and development 
laboratory in Springdale, Conn. 


Myles C. McGough. Vice president 

| and eastern division manager, Bech- 
tel Corp. New vice president and 
assistant to senior vice president, 
power division; A. J. Orselli, for- 
merly manager of construction of 
eastern division. New vice presi- 








IN WIRE-MESH PRODUCTS 


DELL Fe 


For 73 years we've been weaving Wire 
Mesh. And a good part of that time we 
have also been ing things of Wire 
Mesh for people who find it is cheaper, 
easier and generally more satisfactory to 
“let Jelliff do it.” 


From big Dipping Baskets to tiny pre- 
cision filters — from fuel strainers to 
what-is-it gadgets — JELLIFF’S Custom 
Production Department turns out fabri- 
cated Wire-Mesh products at speed, price 
and precision that mean lower costs and 
a stronger competitive position for our 
many customers. 


If you buy or make wire-mesh assemblies 
as components of your own products and 
bave not yet an estimate from Jelliff, 
write t for details. No obligation, 
even if you enclose a blueprint for us to 
figure on, Address Department 15. 





THE C. O JE 


v WIRE 


AINER 


e 


Baiag MFG. CORP 





‘ LPR 
SOUTHPORT ( , CONNECTICUT 
Saree 





dent of refinery division: Fred W. 
Meyer, formerly chief engineer. 


Max E. Colson. Successor to W. B. 

| Blakey who retires as director of op- 

erations, explosives-operating dept., 

Atlas Powder Co. Mr. Colson 

joined Atlas in 1935 and was for- 

merly assistant director of opera- 
tions. 


| A. E, Hom and Richard J. Prentiss. 
| Elected directors of Nuodex Prod- 
ucts Co, Mr. Horn is former presi- 
dent of A. C. Horn and vice presi- 
dent of Sun Chemical Corp. Mr. 
Prentiss is the founder and former 
president of Prentiss Drug and 
Chemical Co. 


Ralph C. Phillips. Staff engineer, 
chemical research and engincering 
division, Mathieson Chemical Corp. 
Formerly chief of propellants, ex- 
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plosives. and chemicals division, 
Ordnance Ammunition Center, 
Joliet, Ill. Prior to that, he was 
with Continental Steel Corp. 


Chester A, Siver. Vice president and 
general manager of engineering, 
Black, Sivalls & Bryson. Formerly 
with Liquid Carbonic Corp. and 
Linde-Air Products Co. 





M. C. Teague. President. of Lock 
Thread Corp., Detroit, Mich., suc- 
ceeding Samuel J. Metzger, Jr. who 
continues as a director of the cor- 
poration. Dr. Teague was formerly 
with the U, S. Rubber Co. for 33 
years, 


R. H. Mulford, Vice president and 
general manager, Kimble Glass Co., 
subsidiary of Owens-Illinois Glass 
Co. Currently a vice president of 
Owens-Illinois and formerly direc- 
tor of company’s department of per- 
sonnel administration. 





plastics and resins division, Amer- 
ican Cyanamid Co. His replace- | 
ment as assistant general manager: 
L. P. Moore, formerly director of 
development division of company’s 
Stamford Research Laboratories. 
Other appointments: C. J. Ro- 
mieux, division sales manager; H. B. 
Freeman, technical director; and 
W. F. Whitescarver, assistant divi- 
sion sales manager. 


R. A. Hoekelman. General manager, | 
| 


. R. Keach. Assistant to executive 
vice president, Pioneer Rubber 
Mills, Pittsburgh, Calif. Formerly 
vice president and general manager 
of Quaker Rubber Co. 


B. T. Bush, Jr. To handle aromatic 
sales in fine chemical sales section 
of Dow Chemical Co., Midland, 
Mich. His successor as head of 
company’s aromatics laboratory in 
Jersey City, N. J.: John Hancock. 


John A. Marsh. From assistant vice 
president and manager of operating 
dept. to vice president, Interna- 
tional Nickel Co. He will be in 
general charge of all plant opera- 
tions in the U. S. 


Montgomery R. Budd. Director of 
advertising, Hercules Powder Co., 
succeeding Theodore Marvin, who 
resigned to become president of 
Michigan Chemical Corp. of St. 
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ROBLEM WAS SOLVED 


“OUR DUST P ase JET FILTER” 


. . most of our dust is very | 
fine and varies in size from 1 
micron to 25 microns. The DAY 
“AC" (Reverse Jet) Dust Filter 
solved our problem...” 


LAPP INSULATOR COMPANY 
LE ROY, NEW YORK 


Photo of DAY "‘AC’’ Dust Filter 
installed by Lapp Insulator Company 
early in 1952. 


Before installing their DAY “AC’’ Dust Filter the Lapp 
Insulator Company had tried several methods to handle 
the discharge of dust from their Turning Department, 
but as they advise ..."on our fine dust the other methods 
were only about 60 per cent efficient.” 


_ *zHOW DAY’S REVERSE JET — WORKS 


1 Continuous Reverse Jet Cieaning per- 


mits the use of more efficient filter | neve, te round 
media which gives filtering efficiencies —— ' ie dees — os 


up to 99.99 +%. . corners. 


Seporate centri- ci Pressed wool felt 
meintained be- | blower filter tube assures 
ing action. supplies a con- maximum filtering 

sent volume of efficiency. 

ae pressure air 

atic operation with- the Reverse 
out the necessity of shutting down Rt » — 
ony san fer <i @ ¢leaning action.. 








Reverse Air Jet 
ring travels up 
ind down tube 


continuously. 








4 Air-to-cloth ratios to as high as 25 to 1 
1, depending on dust being handled. inside of cloth, 


Continyous screw 
conve ie 
Lock Type) dis- 
charge shown. 
Hoppers, rotory 
valves, etc., 

can be provided 


Pern aac f where necessary 
The DAY “AC”, reverse jet, \ ; ; ere 
Dust Filter will give you many = re ; 


advantages—if you want to re- 

cover product or dispose of Licensed by H J Hersey, Jr. 
dust. Our Bulletin Number Ve DAY Company 
528 contains new informa- 

tion on dust control. Write tts Tard Ave... Mineo 3, Mon, 
for it today. Bronch Plonts. Buffalo, Fort Worth, Wellond, Ontario 


5 The DAY “AC” Dust Filter can be 
pidced on either the pressure side or 
the vacuum side of the dust fan. Fur- 
nished with or without housing. 


BT AR Ot i Comme | he 





A SINGLE UNIT OR 
A COMPLETE SYSTEM 











INVESTIGATE! 





CREEP 


MULTI-TIER 
METHODS 


For over thirty years GREER ENGINEERING has 
applied the principle of the Multi-Tier Conveyor 
to many industries whose methods required some 


form of heating, drying or cooling processes. 


Streamlined Production 
Valuable Space Savings 


RESOLT S$ J) etch Methods Eliminated 


Labor Costs Cut 


Greater Production at Lower 
Costs 


| Competent engineers are prepared to work with 
you on plant layout and design. If you have a 
material handling problem with space limitations, 


write us for further information. No obligation. 


J. W. GREER COMPANY 


Cambridge 39, Massachusetts 


SALES ENGINEERING OFFICES 
New York, N. Y. 
San Francisco, California 


Chicago, Ill. 
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Louis, Mich. Mr. Budd, with Her- 
cules since 1929, was formerly as- 
sistant director of company’s adver- 
tising dept. 


| Alfred L. Peiker. From manager of 





| 
| 
| 


A. L. Peiker 


textile resin research at Calco 
Chemical Division’s Bound Brook, 
N. J., plant to director of develop- 
ment division of American Cyana- 
mid Co.’s Stamford Research Lab- 
oratories, replacing L. P. Moore 
who was recently made assistant 
general manager of the plastics and 
resins division. 


J. B. Johnson 


J. B. Johnson. Vice president, direc- 


tor, and member of executive com- 
mittee, Hercules Powder Co. His 
successor as general manager of ex- 
plosives dept.: John M. Martin, 
with company since 1934 and most 
recently assistant general manager 
of explosives dept. 


Arthur L. Snyder, From assistant 


sales manager to sales manager, tex- 
tile fibers dept., Carbide and Car- 
bon Chemicals Co. 


Howard E. Moses. Chairman, Ohio 


River Valley Water Sanitation 
Commission. Formerly chief engi- 
neer and director of the Pennsyl- 
vania bureau of sanitary engineering. 


. M. Lamb. Manager, St. Regis 


Paper Co, at Tacoma, Wash. With 
company 25 years. Succeeds Walter 
DeLong who is retiring. 


George H. Hotte. Manager, synthetic 


fiber sales, National Aniline Divi- 
sion, Allied Chemical & Dye Corp. 
Formerly with A. M. Tenney Asso- 
ciates of New York, Wellington 
Sears, fine goods division, and Fire- 
stone Tire and Rubber Co. 


| D; E. Gamble. Chairman: of: the su- 


pervisory board, Borg & Beck Divi- 
sion of Borg-Warner Corp. His 
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Low CcosT eve 
COMPACT. oe 
TROUBLE-FREE ece 















Consider the simplicity of the jet pump. It uses 
steam, water, air or gas under pressure to trans- 
fer or mix, without clogging, any liquid which 
will flow through pipes. It has‘no moving parts 
or packing glands. Needs no lubrication or 
maintenance. It’s practically noiseless, costs 
little and is compact. 












Penberthy makes a full range of jet pumps. 
They are being used in standard and unusual 
applications. Where necessary, they are made 
to withstand corrosion, contamination and high 
temperatures. 















Penberthy, from wide experience, can 
help you save time and money, increase 
the efficiency of your operation. Take the 
first step by writing for Bulletin No, 512 
Scbusaratdiea tines sucile re ag eel which details the complete line of jet 
pega ce << -oneiaiegaceiann tans By alia pumps by Penberthy. 










* 










Established 1866 


PENBERTHY INJECTOR COMPANY 


Division of the Buffalo-Eclipse Corporation 
1258 Holden Avenue 
Detroit 2, Michigan 








Special jet pump for 


corrosive chemicals 








@ CYCLING JET . 
PUMPS 


There's Certain satisfaction in PRODUCTS BY IARERT Y — 





@ EDUCTORS 
@ EXHAUSTERS 
@ SYPHONS 
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ANN ATEM. 


SUCCESS STORY BY 
SAM SPINNER 


\'‘M USING OVEN HEAT 
AS WELL AS CENTRIFUGING 
TO DRY THESE 
CRYSTALS, SAM. 
AND THAT OVE 
DRYINGS A REAL | YOUVE 


BOTTLENECK! / GOT THE 
WRONG 
CENTRIFUGAL, 
f JOE 


y/\ “ 


V our new HIGH SPEED 
CENTRIFUGAL IS THE 
8B FOR You.ITS 


BASKET 
PEED SPINS THE 


a 





- 
—- 


1 
- 


=_= 


’ 


C 


TALS NEARLY DRY... 
DOWN ON THE 
OVEN’S WORK 


Syn 
lee Nes 














’ 7 WHAT A 
DIFFERENCE ! THAT 
WIGH SPEED CENTRIFUGAL 
REOUCES CRYSTAL 
MOISTURE TO §96—- 
THE OLD COULDN'T 
DO BETTER THANE % 


BET THAT SAVES 
ea YOU 
| MONEY, 


| 


His 


Pe ee Ow SSS SOV 


AMERICAN TOOL & MACHINE COMPANY 

1418 Hyde Pork Avenue, Boston 36, Mass. 

Pleose send me my free copy of the new AT&M booklet “Centrifugal 
Force.” | am interested in the following processes: 

Seporotion (2) Extraction () Dehydration CF) Clarification 2 Coating 0 
Filtration C) Oraining () Thickening C1) impregnation () Sedimentation () 


SAVE $30,000 
THIS YEAR ALONE! 
1 REALLY O 
AT 








y 


lcm am aiden din en esa 


CENTRIFUGING “Y 
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successor as president: T. L. Knecht, 
formerly vice president and con- 
tinuing as general manager. George 
W. Borg, formerly chairman of the 
supervisory board, now chairman 
of the executive committee. 


George Leppert. Manager, engineer- 
ing research section, general en- 
gineering dept., Monsanto Chemical 
Co. Formerly with Monsanto’s 
organic division and most recently 
with Argonne National Laboratory. 


C. Rogers McCullough. Chairman 
of new AEC advisory committee 
on reactor safeguards. Other mem- 
bers: Manson Benedict of « MIT; 
Willard P. Conner, Jr. of Hercules 
Powder Co.; R. L. Doan of Phillips 
Petroleum Co.; Hymer Friedel of 

| Western Reserve University; I. B. 

| Johns of Monsanto; Mark M. Mills 

| of North American Aviation; K. R. 

Osborn and D. A. Rogers of Allied 

Chemical & Dye; Reuel C. Stratton 

of Travelers Insurance Co.; Edward 

Teller of the U. of Calif.; Abel 

Wolman of Johns Hopkins; Harry 

Wexler of the U. S. Weather 

Bureau, Dept. of Commerce; and 

C. R. Russell, secretary of AEC. 





Robert A. Wilson. Vice president for 
engineering and production, Shea 
Chemical Corp. Formerly with Air 
Reduction, Monsanto, .and_ the 
Tennessee Valley Authority. 


OBITUARIES 


Robert Wachtel, 67, chemical director 
of Wachtel Laboratories, died June 
5 at San Jose, Calif. 


Alwin Mittasch, 83, professor and 
author, died June 4 at Heidelberg. 
He is best known for his contribu- 
tions in the field of catalysis. 


Francis L. Mark, 56, manager of 
asphalt products dept. of Dewey 
and Almy Chemical Co., died July 
26 at Alexandria, Va. 


Alphons Otto Jaeger, 67, until his re- 
tirement in 195] was chairman of 
the development committee, di- 
rector of the general technical dept., 
and a member of the research, new 
projects, and process development 
committees of American Cyanamid 
Co., died July 21. 
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Nearly a thousand types of filters 


to choose from! 


WuetHER you NEED one special filter, or a 
million of a kind . . . for civilian or military appli- 
cations . . . your best source is Purolator. 
Purolator has the world’s largest filter-produc¢- 
tion facilities, with strategically located plants in 
the United States, Canada, England, Australia, 
Germany and Italy. And Purolator maintains the 
world’s largest and best-equipped filter research 
and engineering laboratories... your best assurance 
of top filter performance from every Purolator*. 


Purolator’s Engineering Department will gladly 
co-operate in helping you solve filter problems. 
The latest Purolator catalog is yours for the 
asking. Simply write, describing the type of filter 
you need, *Reg. U.S. Pat. Off. 


There’s a PUROLATOR for every filter need... 


Lube Oil Chemicals Cosmetics 
Fuel Oil Pharmaceuticals Paints i 
Hydraulic Fluid Foods Adhesives OL FILTER 
Gasoline Inks 

Air Beverages wee : 


x 


PUROLATOR PRODUCTS, INC., RAHWAY, NEW JERSEY and TORONTO, ONTARIO, CANADA 
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Enthone, Inc., New Haven—New of- 
fice building to provide for the 
company’s increase in technical and 
general personnel. 


Industrial Tectonics, Inc., Ann Arbor— 
Doubled plant facilities to take care 
of an increased demand for preci- 
sion balls of all materials in all 
standard and special sizes, The ad- 
ditional space houses the general 
offices and the precision lapping, 
imspection and engineering depart- 
ments. 


Speedways Conveyors, Buffalo—Dou- 
bled production facilities provided 
for its line of gravity and belt con- 
veyors. In addition, the project will 
allow for the addition of new items: 
an aluminum gravity wheel con- 
veyor and an automatic check-out 
counter. 


Ipsen Industries, Inc., Rockford, Ill.— 
New sales and service division in 
Philadelphia. The firm is a manu- 
facturer of automatic heat treat- 
ment equipment. 


Hobbs Battery Co., Oakland, Calif.— 
A new plant in Montebello, Calif., 
to replace present facilities in Los 


Angeles. The $150,000 project will, 


double present production, bring- 
ing the daily quota up to 1,000 bat- 


teries. 


Gussett Boiler & Welding, Inc.—New 
plant to increase the firm's pro- 
ductive capacity and permit numer- 
ous production refinements in its 
line cf pressure vessels, hoppers 
and vulcanizers. 


Federal Supply Corp., Paterson, N. J.— 
A corrosion resistance division to 
maintain stocks of stainless steel, 
hard rubber, plastic, pipe, valves, 
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pumps and other supplies for the 
textile processing industries. 


J. B. Beaird Co., Inc., California— 
Manufacturing plant near Stockton, 
Calif., for the manufacture of stor- 
age systems for LP-gas and anhy- 
drous ammonia fertilizer. 


Chemplate Co.—Newly established 
general offices and production fa- 
cilities in Los Angeles. The new 
plant will be devoted to the plating 
of customer parts by the firm’s own 
process of metal finishing. 


University of Texas—Research labo- 
ratory, erected at a cost of $15,000, 
will facilitate studies of corrosion, 
electroplating, secondary recovery of 
petroleum and nuclear chemistry. 


Southern Agricultural Chemicals, Inc., 
Kingstree, S. C.—Addition to its 
plant houses an emulsion unit for 
making liquid sprays. The concern 
has doubled its production of in- 
secticides and fungicides, 


Mississippi Federated Co-operatives— 
Acquisition of the Federal Chemi- 
cal Co. plant at Meridian will en- 
able the organization to increase its 
production of fertilizer. 


Independent Paper Stock Co., sub- 
sidiary of Fibreboard Products, Inc. 
~Three buildings at Los Angeles to 
be used as a collection depot and 
processing plant for wastepaper. 


Brulin & Co., Inc., Indianapolis— 
Laboratory and manufacturing facil- 
ities at Oakland, Calif., for indus- 
trial maintenance and sanitation 
chemicals. 


Clark Bros. Co., Olean, N. Y., divi- 
sion of Dresser Operations, Inc.— 
New Philadelphia office to serve lo- 
cal consumers. 


Continental Can Co.—Extension of 
facilities in the packaging field 
through the purchase of outstand- 
ing stock of the Elmer E. Mills 
Corp., Chicago. The Chicago firm 
is a producer of plastic products 
including flexible tubes and pipes. 


Consolidated Products Co., Inc., New 
York—New facilities through the 
acquisition of Condenser Service & 
Engineering Co., Inc., Hoboken, 
representing assets of $3,000,000. 
The firm will thus extend its serv- 
ices in the fields of design and fabri- 
cation of condensers, evaporators in 
heat exchangers. 


Reichhold Chemicals Inc.—Synthetic 
resins plant in Kansas City to pro- 
duce a line of phenolic, urea form- 
maldehyde and polyester resins for 
the fibre glass plastic, surface coat- 
ing and foundry industries. 


U. §S. Rubber Co.—New Denver 
branch building to serve the Rocky 
Mt. area. The facility will house 
10,000 ft. of air-conditioned offices 
and a warehouse. 


Celanese Corp. of America—Expanded 
facilities for the Chemica] Divi- 
sion’s application laboratory, now 
located in Summit, N. J., to be de- 
voted to the application of vinyl 
acetate, paraformaldehyde, vinyl 
plasticizers and lacquer solvents. 


California Spray-Chemical Corp.—Ac- 
quired assets of Mid-State Chem. 
Supply Co. 


Davison Chemical Corp., Industrial 
Chemicals Div.—New Sales offices 
in Chicago; Lake Charles, La.; and 
Columbus, Ohio, to serve areas 
formerly covered by the Baltimore 
headquarters. 


Fluor Corp., Los Angeles—Sales office 
in Philadelphia to facilitate better 
local service. 


Koppers Co., Inc.—New district sales 
office for its Chemical Division in 
Atlanta to serve the southern states. 


NEW COMPANIES 


The Singleton Co., Cleveland, a com- 
bination of the former Singleton 
Co. and General Supply Co., both 
of Cleveland. The merger of the 
electro-chemical equipment manu- 
facturing firm with the distributing 
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The SzecV@ue__ system 






saves money on stainless piping 


You can save money on your corrosion-resistant 
piping systems... perhaps even cut your costs in 
half. Speediine engineers have achieved these 
amazing results by using the new light wall stainless 
pipe and versatile Speediine Fittings. Here’s the 
way it works: 


If you are now using Stainless Pipe... 


... chances are that it is the conventional Schedule 
40. But this heavy wall is not needed in 90% of the 
cases. Light wall Schedule 5 pipe costs about half as 
much, and all sizes will easily withstand 150 p.s.i. 
working pressures. Speedline Fittings are specially 
designed for fast, low-cost installation of light wall 
stainless pipe lines. And because light wall pipe of 
the same size has a larger inside diameter than 
heavy pipe, you gain 15% to 25% greater flow 
and capacity! 


If you are now using Stainless Tubing... 


... the Speediine system offers real savings and 
advantages. It permits you to change to a light wall 
pipe rather than tubing size—at no increase in cost. 
And here’s where you gain. Standard equipment 
like valves, pumps, sight gauges, etc., are made in 
pipe sizes—you hook right in without special 
adapters! And equally important, piping permits 
you to use the next lower dimension (for example, 
1%" pipe has essentially the same capacity as 2” 
O.D. tube). This means that you can use smaller 
valves, flanges, and other accessories—an entire 
installation would be considerably lower in cost. 






WRITE FOR THIS FREE BOOK 






Just write a note on your company 
letterhead and we will mail the 
Speedline catalog to you. It shows 
why you get better results at less cost 
with Speediine Fittings, 
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and increases flow and capacity 


Speediine distributors are located in principal cities from coast to coast 


Manufactured by HORACE T. POTTS €O. + Erie Avenue & D Street * Philadelphia 34, Penna. 





















Over 800 Speedline flanges are used in this installation by one 
of the largest chemical producers. Shortly after they were 
installed, a mishap occurred which caused the fluid to solidify in 
the lines, building up tremendous pressures. When the lines were 
put back into operation, not a single Speediine flange leaked! 














et 





Look for the “Tangential Feature” 


These drawings show a Speedline Tee and 90° 
Elbow. The dotted lines show the termination points 
of conventional fittings. The additional straight sec- 
tion of Speediine Fittings permits attaching of 
unions or flanges without fouling, reduces the num- 
ber of welds required, and eliminates troublesome 
curved or angle joints. The tangential feature is 
common to all Speedline sha such as Ells, Tees, 
Crosses, etc. 






— the newest thing in pipeline economy 
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BP High Temperature 
B High Capacity 
CATION EXCHANGE 


Partial view of Nalco’s modern ion 


Cation exchange processing of water and other liquids 
takes on new range, new possibilities ... when you utilize 
the excellent adaptability of Nalcite HCR. High capacity 
—up to 32,000 gr./cu. ft. at temperatures to 250°F., is 
only part of the story... Nalcite HCR attrition losses 
are remarkably low. You can utilize either sodium or 
hydrogen cycle operation—or both—alternately if 
necessary. Fast, efficient operation is normal with Nalcite 
HCR over the entire pH range. This rugged styrene-type 
resin permits cation exchange with liquids once con- 
sidered “poisonous” to ion exchange materials. 


Technical data on Nalcite HCR and other Nalco cation 
and anion exchange materials are yours for the asking. 
Write today for the information or research assistance 
that may help you with your processing problems. 


TECHNICAL DATA ON He HCR 


(Bulletin 58) 
Complete information on capacities, 
characteristics and regeneration. 
_ Physical data include rates of flow, 
bed expansion, and packaging. 
Single copies sent free on request. 


NATIONAL ALUMINATE CORPORATION 
6236 West 66th Place . Chicage 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontaria 


Milt 


PMO 
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firm provides Singleton with a 
100% increase in plant space. 


Fitch & Simpson, Baton Rouge, La., 
a consulting engincering firm, to 
specialize in refinery, natural gaso- 
line, and chemical plant design. 


Matholin Corp. to manufacture, sell 
and conduct research on hydrazine— 
a chemical used in the agricultural 
and plastic industries. The firm will 
be owned equally by Olin Indus- 
tries, Inc. and Mathieson Chemi- 
cal Corp. 


Klinger Corp. of America Hoboken, 
N. J., a subsidiary of Richard 
Klinger Ltd., Kent, Eng., to serve 
American consumers of the parent 
firm’s high pressure, piston valves 
and general purpose jointing. 


Process Filters, Inc., Buffalo, for the 
design and production of pressure 
leaf filters. The new firm is a sub 
sidiary of Bowser, Inc., liquid con 
trol specialists. 


NEW LINES 


Chain Belt Co., 

___ of industrial roller bearings, through 
the purchase of the Shafer Bearing 
Corp., Downers Grove, IIl., will 
supplement the Milwaukee firm’s 
own line of sprocket chains for 
power transmission and conveying 
in the oil, lumber, pulp and paper, 
agricultural and cement industries. 


Tube Distributors Co., Inc.—Alloy 

| bars will be added to the company’s 

present stock. The firm is a supplier 

| of commercial and aircraft alloy, 

| stainless and carbon steel tubing and 
| boiler tubes. 

Chicago Pneumatic Tool Co.—Jacobs 
Chucks, developed by the Jacobs 
Mfg. Co., West Hartford, Conn., 
will now be produced by the Chi- 
cago firm. 





Chemical Processing Co., Dallas—Pro- 
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duction of Sta-Flo liquid starch un- 
der a franchise agreement with the 
A. E. Staley Mfg. Co., Decatur, 
Il. 


Combustion Engineering, Inc.—The 


Sulzer Bros. monotube steam gen- | 


erating plants will now be manufac- 
tured and marketed by the New 
York engineering firm through a 


technical assistance agreement and | 


license. Sulzer Bros., Ltd., Winter- 
thur, Switzerland, is a manufacturer 
of boiler and power plant equip- 
ment. 


Oliver United Filters—Acquisition of 
manufacturing, sales and _ service 
rights of Centriclone—a combina- 
tion of the conventional liquid cy- 
clone and the  centrifuge—from 
Equipment Engineers, Inc., San 
Francisco. The product is used in 
separating solid particles when sus- 
pended in a liquid. 


NEW NAMES 


“Visual” Planning Equipment Co., 
Inc., Oakmont, Pa., has announced 
its new corporate name: “Visual” 
Plant Layouts Inc. The change was 
made in order to clarify the type of 
business conducted by the firm. 


NEW LOCATIONS 


Celanese Corp. of America has moved 
its purchasing and engineering de- 
partments from New York to Char- 
lotte, N. C. The firm now has four 
departments in Charlotte awaiting 
the completion of a $5 million office 
building. 


American Cyanamid Co., Paper 
Chemicals Department, has _ relo- 
cated at 161 St. Michael St., Mo- 
bile, Alabama. 


NEW REPRESENTATIVES 
D. J. Murray Mfg. Co., Wausau, 


Wisc., has appointed the John | 


Hawe Co., St. Paul, to handle the 
distribution of its Grid unit. heat- 


ers and blast coils in Minnesota | 


and in the Dakotas. 


Elgin Softener Corp., Elgin, Ill., 
manufacturers of water condition- 
ing equipment, has selected G. F. 


Sterne and Sons, Ltd., Brantford, | 


Canada, as exclusive Canadian dis- 
tributors for its products. 
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Wherever convenience, speed 
and accuracy count in weigh- 
ing, checkweighing or filling of 
powders, pellets or dry mixes, 
it will pay you to check first 
with Thayer. Only Thayer Scales 
offer you such exclusive ad- 


Where weight is worth money ... it pays to be sure! 





Powders 





Dry mixes 


Save time, trouble, dollars — bring your problem to THAYER 


Shockproof leverage system — new design elim- 
inates wear vulnerabie knife-edge pivots. 


Automatic contro! and — you use fewer 
personnel, minimize “human factor” in weight determi- 
nations, 


Optional design features — capacities, controls, 
feeding systems, and many other specifications are 
easily designed to suit your needs. 

Precision construction — -expert construction to 
proven design assures accuracy over long periods. 
For more complete details on the Thayer Scale suited 
to your job, write outlining your problem. 


Thayer Automatic Filling Scale Model 6006 


For holding, filling and checkweighing bags of powdered mate- 
rials to tolerances ‘within 2 oz. Feeder handles both highly flood- 
ing materials and those which flood only at times. Utilizes both 
gravity flow (plus compressed air or vibration when needed) and 
positive dribble” feed. When proper weight is reached, feed 
gates close and checkweight lights indicate end of filling cycle. If 
weight is O.K., light flashes and filled bag is dropped or held for 
push button release. 

Handles up to 6 bags per minute of unit weights ranging from 
25 to 200 pounds. Also available as a net-weigher. Write for 
Bulletin 600G. 


Thayer Fully-Automatic Filling Scale Model 400N 


New fully-automatic scale for weighing and discharging loads 
for bagging or batchweighing. Dry materials in granular or — 
form are readily handled by unique feeding system that closely 
controls amount and rate of feed of any Reodowlae material 
without pre-aerating or separating. Once speed and weighing 
controls are set, operation is completely automatic. 

Handles weight units from 25 to 200 pounds at speeds up to 
10 units per minute. Stainless steel feeding system, Also available 
as gross-weigher. Write for Bulletin 400N. 


Thayer Checkweight Scale Model 2008 


Automatically indicates weight of filled bags, drums and 
cartons. Offweight packages are separated from those properly 
filled by having the motor-driven, two-way conveyor deposit them 
at opposite ends of scale. Over- and under-weight tolerances are 
independently adjustable over a wide range. 

Dial shows how much each package is offweight and horn 
sounds as each improperly filled package is discharged. Optional 
signal lights, remote dials, etc. available. 

Model 200R handles up to 20 packages a minute with unit 
weights from 20 to 200 pounds. Write for Bulletin 200R. 


Thayer Checkweight Scale Model 2005 


This Thayer scale has same performance specifications as 
Model. 200R but has the conveyor platform belt only 10” above 
the floor. With the conveyor located beneath the scale, the spill- 
age from broken bags will fall to the floor and not affect the 
weight of the bags which follow. 

Like the Model 200R, this scale may be equipped with addi- 
tional dial indicators for installation at remote control stations, 
colored lights which show whether the package on the conveyor 
is over- or under-weight, or a printing recorder which records 
the exact weight of each package. Write for. Bulletin 2005. 


Send for details today! 


THAYER SCALE AND ENGINEERING CORP. 
491 East Water Street, Rockland, Mass. 













IS LIQUID CARRY OVER- 


wcG PropucT PU 


CUTTING INTO YOUR PROFITS? 


GET THE FACTS ON METEX MIST ELIMINATORS! 


These separators, which are 
made from layers of knitted 
wire mesh, literally “filter out” 
the liquid droplets by impinge- 
ment and accumulation in depth 
(see diagram). The liquid is re- 
turned by gravity: The gas 
passes on freed from the un- 
wanted —and often contaminat- 


ing entrainment. 
Section of a METEX MIST ELIMINATOR, 


METEX MIST ELIMINATORS can be opened to show construction, Factory cut to 


easily installed in aew' as existing fit vessel dimensions and contour, there is no | 
vessels. Special housings are not limit to the size in which they can be ob- | 


needed, and they have no moving tained, They can be made of practically any 
parts to require power and ser- metal, to combat corrosion. 

vicing. They will function over 

an unusually wide range of velocities with a pressure drop generally well under 
1” of water. Efficiencies of 99% and over are commonly reported. 

While liquid entrainment is an inevitable result of practically any processing 
operation involving the handling of liquids and gases together, it need no longer 
be considered as an unavoidable evil. It can be controlled simply, effectively and 
economically — by a Metex Mist Eliminator, as more and more engineers are 
finding from experience. 


When a gas is generated in of passes through a 
liquid (1) it carries with it on leaving the surface 
(2) droplets of entrained liquid. These droplets 
are carried upward by the rising gas stream (3). 
As the gas continually changes direction in passing 
through the pad, the droplets are impinged on the 
extensive wire surface. Here the droplets coalesce, 
forming large drops of liquid which break away 
(4) from the pad and fall back through the gas 
stream, The gas (5) passes on, freed from liquid 
entrainment. 


Write TODAY for free catalog giving complete information and engineering 
data. Or tell us about your SPECIFIC entrainment problem. 


METAL TEXTILE CORPORATION | 


KNITTERS OF WIRE-MESH FOR MORE THAN A QUARTER CENTURY 


Roselle, New Jersey 











InpustriaL Norgs, cont. . . 


Process Industries Engineers, Inc., 
Pittsburgh, has designated Marple 
Organization, Philadelphia, as a 
representative in the East for its 
line of process equipment and 
plants. 


A. B. Farquhar Co., York, Pa., has 
named Kornylak Engineering Corp. 
as a sales agent for its line of belt 
conveyors and other equipment for 
bulk material and package handling. 


Republic Mfg. Co., Cleveland, manu- 
facturer of hydraulic valves, has ap- 
pointed Florida Metals, Inc., 
Tampa; E. D. Sweetland Co., San 
Francisco; and Pace-Turpin & Co., 
Salt Lake City, as representatives. 


Damascus Tube Co., Greenville, Pa., 
manufacturers of stainless steel tub- 
ing, has appointed the Stanley B. 
Knapp Co., Atlanta, as southern 
representative. 


Refined Products Corp., Lyndhurst, 
N. J., has chosen American Chemi- 
cal & Solvents Co., Providence, as 
New England representative for its 
manufactures: detergents, wetting 
agents, softeners and textile resins. 


Kugelfischer Georg Schafer & Co., 
Schweinfurt, Germany, has selected 
Frazar & Co. as U. S. distributor of 
its line of chrome and stainless 
steel balls used for armatures, valves 
and pumps. 


| Atomic Instrument Co., Cambridge, 


Mass., manufacturers of nuclear re- 
search instrymentation, has ap- 
pointed two European firms to act 
as sales representatives: Rudolph 
Grave, AB, Stockholm, and East- 
ern Electric & Engineering Co., 
located in Bombay. > 


Copes-Vulcan Division, Continental 
Foundry & Machine Co., Erie, Pa., 
has chosen C. H. Spencer & Com- 
pany, Salt Lake City, as representa- 
tive for its products including its 
new Copes-Vulcan boiler controls. 


Lippmann Engineering Works—has 
named Casey-Metcalfe Mach’y Co., 
Los Angeles, and Vancouver Equip- 
ment Corp., Ltd., Vancouver, to 
handle its crushing, screening and 
conveying machinery in their sur- 
rounding territories. —End 
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RUBBER LINED 
CHEMICAL PUMPS 


Warren-Quimby Type DB 


For handling hydrochloric and other strong 
acids and salts. Also, it is highly desirable for 


liquids easily contaminated by metal. 


Pump Casing is lined and l 
ump Casing Need impeller covered 


Specifically built for acids and corrosive salts 
Custom rubber lined to meet special requirements 
Resistant to chemical corrosion 

Resistant to physical abrasion 


: Advantages . Sound rubber-to-metal bond 


Capacities, to 2000 G.P.M., heads to 125 feet 

Sizes, 4” to 8” 

Over-size bearings Write for 
Baseplate drip-protected Bulletin WQ-212 


cos 


WARREN STEAM PUMP COMPANY, INC., WARREN, MASSACHUSETTS 
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1. Westinghouse Application Engineer 
2. Westinghouse Sales Engineer 

3. Chief Engineer 

4. Electrical Engineer 

5. Production Superintendent 
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Your motor and-control problems are local 
... $0 is Westinghouse application assistance 


Do you put a full team on the field when you tackle 
a motor and control application problem? Are you 
cashing in on the know-how of your local staff of 
Westinghouse application engineers? Take a look 
at this line-up: 

Your local Westinghouse sales engineer has a 
broad knowledge of all Westinghouse Motors and 
Controls. He knows their capabilities and limita- 
tions. He knows how to match motors and con- 
trols for maximum production. 

Your local Westinghouse application engineer 
is equipped to analyze any motor and control 


problem and then develop the best solution. He 
can handle any application problem from a simple 
machine tool to a complete production line. 

Your local Westinghouse product engineer is a 
specialist in one type of motor or control. These 
men work at the local level but operate from a 
manufacturing headquarters office. 

Enlist the services of these men on your next 
motor and control application job, Call your local 
Westinghouse office for further details, or write 
Westinghouse Electric Corporation, P. O. Box 868. 
Pittsburgh 30, Pennsylvania, }-21746 


Application engineers work out of 126 Westinghouse offices 


Fort Wayne 2, Ind. 


3-9237 Minneapolis 13, Minn. GRanville 3545 
Riverside 5231 Mobiie, Ala. 8. 
3-2761 Nashville 3, Tenn. 
ADams 9153 Ne 
KEystone 8121 
2-0244 
TRinity 2-7010 
7-1541 
2-5691 


Emeryville 8, Cal. 
Erie, Pa. 
Evansville 8, Ind. 
Fairmont, W. Va. 
Fergus Fells, Minn. 


Olympic 2-3770 
24-867 


you can 6E SURE...i¢ 7s 


Westinghouse 


Curmicant ENGINEERING- 


Omaha 2, ° 

Peoria 3, ill. 

Philadelphia 4, Pa. 
Ariz. 
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ATiantic 1-8400 


CApitol 1-9151 
GAspee 1-0818 
6302 


Pittsburgh 30, Pa. 
Portiand 4, Ore. 
Providence 3, R. |. 
Raleigh, N. C. 


Reading, Pa. 
Richmond 19, Va. 

, Va. 
Rochester 7, N. Y. 
Rockford, tll. 
Rutland, Vi. 
Sacramento 14, Cal 
Saginaw, Mich. 
St. Louis 1, Mo. 
Salt Lake City 1, Utah 
San Antonio 5, Tex. 
San Diego 1, Cal. 
San Francisco 8, Cal. 





eee 
producer of Acetaldehyde and Formaldehyde 


now becomes your Baste source for 
ee, 


PENTAERYTHRITOL 


)) ACETALDEHYDE 





PURIFICATION 









































REACTION 





NATURAL 
GAS 


For complete information write: 
Celanese Corporation of America, Chemical Division, 
Dept. 553-J, 180 Madison Avenue, New York 16. 


*eeepeeweeweeeveeveeeereevreenemeeneeeeeevee eens 


CHEMICAL DIVISION, DEPT. 553-J 
180 MADISON AVENUE, NEW YORK 16 


Please send me: / 
Celanese P.E. Sample () Specifications () Prices () 


WEIN ceitncticciesp vinci 
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Chowsoul Ongineers Bookshelf Edited by Lester B. Pope 


Paper Industry Procedures 


Putp AND Parer MANUFAC- 
TuRE. Vol. 3: Manufacture 
and Testing of Paper and 
Board. Prepared under the 
direction of the Joint Execu- 
tive Committee on Vocational 
Education representing the 


Pulp and Paper Industry of 
the United States and Canada. 
Editor-in-Chief, J]. Newell Ste- 
McGraw-Hill Book 
945 pages. 


phenson. 
Co., New York. 
$11. 


In principle, paper and board mak- 
ing is simple. A web of suitably pre- 
pared fibers is formed, dewatered, 
dried and, if required, finished or 
smoothed. 

In practice, paper and board manu- 
facture is a complex operation—one 
that could be described in detail only 
through the combined efforts of over 
one hundred top flight engineers and 
more than a score of firms. 

While this is essentially a new vol- 
ume much of the material covered 
is based on topics discussed in Vol. 
V of a previous series entitled “The 
Manufacture of Pulp and Paper.” A 
complete rewriting was necessary to 
integrate previously used material with 
modern machines and practice. 

Modern papermaking by machine 
had its start in 1799 with develop- 
ment of the Robert machine in 
France. Yet today the hand tech- 
niques of papermaking which pre- 
ceeded this development are still be- 
ing used for special high grade papers. 
And these techniques are included 
in this volume together with the 
most modern methods. 

All types of mechanical, electrical 
and control components in modern 
paper and board mills are described 
in detail. Engineering sketches and 
drawings, flowsheets and photographs 
are used in profusion to illustrate es- 
sential features. And in common with 
other volumes of this series there is 
a wealth of practical engineering and 
operating knowledge that breathes 
life into the pages. 

To satisfy modern markets much 
of the paper produced undergoes fin- 
ishing or converting operations. 


Among those included. in this volume 
are calendering, supercalendering, 
plating, embossing, laminating, coat- 
ing, gumming, waxing and lacquering. 

Customer acceptance of end prod- 
ucts’ is based on uniformity. Paper 
industry procedures for controlling its 
products are set forth in sections on 
physical, chemical and microscopic 
testing. 

The last volume of this series on 
“Auxiliary Paper Mill Equipment” is 
now being prepared. When it takes 
its place with the others, pulp and 
paper men will have available an out- 
standingly complete work on the tech- 
nology of their industry —CSC 


Outline 


EMISSION SPECTROSCOPY AND 
Irs Apprications. By Pierre 
Michel. Librairie Armand 
Colin, Paris. 224 pages, 260 
francs. (In French.) 


Reviewed by Max Wulfinghoft 


This pocketbook size (44 x 64 
inches) volume contains in readable 
form an up-to-date outline of the 
fundamentals of emission spectro- 
scopy, the principal methods em- 
ployed for producing spectra, and their 
evaluation, both qualitatively and 
quantitatively. A number of tables 
and sketches have been included 
which help in the visualization of 
the descriptive subject matter. A se- 
lected bibliography is useful for fur- 
ther reading (44 titles). 


Techniques and Theory 


INVESTIGATION OF RATES AND 
MECHANISMS OF REACTIONS. 
Editors: S. L. Friess and A. 
Weissberger. Interscience Pub- 
lishers, New York. 760 pages. 
$12.50. 


Reviewed by F. C. Nachod 


Rates of reactions and mechanistic 
concepts have encompassed the inter- 
est of the organic chemist for . quite 
some time. It is befitting that Vol. 8 
in Dr. Weissberger’s ‘Technique 
of Organic Chemistry” series is de- 
voted exclusively to this topic. 

Aided by contributors G. M. Bur- 
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nett, B. Chance, S. L. Freiss, E. 
Grunwald, F. M. Huennekens, T, H. 
James, T. S. Lee, J. E. Leffler, R. 
Livingston, H. W. Melville, K. Morse, 
P. R. O’Connor, W. J. Priest, F. J. 
W. Roughton and W. D. Walters the 
editors have succeeded in putting to- 
gether an up-to-date and highly use- 
ful text. The subject coverage is 
complete and comprises theory as well 
as experimental techniques, homo- 
geneous and heterogeneous reactions, 
in different phases, polymerization and 
biochemical systems. 

The volume certainly lives up to the 
reader’s expectations based on prior 
members of the series, ably edited by 
Dr. Weissberger, and will appeal to 
a wide audience. 


Shared Know-How 


Its POLYMERS, 
CopoLyMERS AND Deriva- 
tives. Edited by R. H. 
Boundy and R. F. Boyer. Rein- 
hold Publishing Corp., New 
York. 1304 pp. $20. 


Reviewed by Kenneth A. Kobe 


STYRENE; 


This comprehensive review of sty- 
rene appropriately is dedicated to 
the late Willard H. Dow, under 
whose presidency the research work 
on styrene was initiated and brought 
to commercialization. The pay-off 
on “patient money” is recorded in 
this book. 

Personnel of the Dow Chemical 
Co, are responsible, in the main, for 
this book. The editors, respectively 
director of research and director of 
the physical research laboratory, have 
been associated with this work since 
i‘s inception at Dow and have written 
some of the chapters. Only 4 of the 
27 authors were from outside the 
Dow organization. Lest some view- 
point be lost, almost all chapters were 
submitted to Monsanto Chemical Co. 
and its personnel to insure complete- 
ness and breadth of viewpoint. 

All phases of styrene chemistry and 
utilization are covered completely 
and with literature references. The 
first section of the book pertains to 
monomeric styrene: its history, manu- 
facture, physical properties, chemistry, 
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if you need DEPENDABLE, 
ECONOMICAL Centrifuging 


With over a hundred years of experience in this field, Fletcher 
has been able to develop safe, high-speed centrifugals which 
offer you dependable and economical service. 


Whether your requirements call for filtering, separating, extract- 
ing, dehydrating or clarifying, there is a Fletcher centrifugal to 


meet your needs. 


Write for our Chemical industry Catalog. 


FLETCHER CENTRIFUGALS 








& 


Steem Sterilization * Automatically controlled 
temperatures and « Corrosion 


exposure 
resistent metal chambers « k opening and 
closing “safety stop" door. 


Carboxide Gas Sterilization © Positive steriliza- 


- VACUUM-PRESSURE 


CHAMBERS 





dé 


pregnation * Products may be in- 
creased in moisture content by economical con- 
stant temperature -constant humidity process « 
Temperatures may be controlled to achieve de- 
struction of insects, larvae and eggs. 
Pasteurization * Temperatures ranging from 150° 
to 250°F maintained uniformly throughout 
chamber. er ord easily changed to accommodate 
various 


Fumigation © Vacuum-pressure athens: ro use 
1 bromide 


with carboxide, methyl 


or other gases 


for fast-high production fumigation. 


@ Specialists and 


in Sterilization, Fumigation and Sanitation for the 


Consultants 
Pharmaceutical, Chemical and Food od Processing Industries since 1894 
For additional information write to Department 1B-10 


AMERICAN STERILIZER COMPANY ° Erie, Pennsylvania 
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BooxksHetr, cont. . 

analysis, handling, and uses. The 
second section covers polystyrene: the 
polymerization reaction, molecular 
weight and solubility, fractionation, 
general physical properties, optical 
and electrical properties, rheological 
properties, degradation, and chemical 
alternation. The substituted styrenes 
being made by Dow are given atten- 
tion, as alpha-methylstyrene, ethyl- 
vinylbenzene and divinylbenzene, and 
the halostyrenes and other vinyl aro- 
matic compounds. Styrene resins and 
copolymers are discussed as important 
fields of utilization. A final lengthy 
section is a well illustrated text on 
fabrication methods for polystyrene, 


| or similar thermoplastic resins, 


Naturally those things developed 
by Dow receive the greatest atten- 
tion, though they apparently omit 
certain items of their commercial prod- 
ucts. Polystyrene fibers and films are 
described, but not the foam. Many 
substituted styrenes are described, but 
scant notice given to para, alpha-di- 
methylstyrene, which can be‘ made 
from byproduct para-cymene. Ger- 
man technology, as reported by in- 
telligence groups including Dow 
personnel is described. A complete 
section listing patients on styrene 
copolymers tabulates much informa- 


| tion given in patients. 


It is rare that an industrial organi- 
zation will give so much time, effort 
and money to prepare such an ex- 
haustive survey as given im. this book. 
There should be more industgial com- 
panies, and their personnel, willing to 
share hoth their fundamental knowl- 
edge and industrial know-how with 
the rest of us. 


Brisk History 


CELLULOSE, THE CHEMICAL 
Tuat Grows. By Williams 
Haynes, published by Double- 
day & Co., New York. 386 
pages, $4. 


Reviewed by Blaine K. McKee 


Billy Haynes’ latest book, “Cellu- 
lose, The Chemical that Grows,” is 
an informal chatty history of the de- 
velopment of materials made from 
cellulose: rayon, paper, lacquer, ex- 
plosives, photographic film, cello- 
phane and plastics. For readers inter- 
ested in learning the fundamentals 
about cellulose and products made 
from it, this is an easy-to-read, clear 
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introduction. For those thoroughly | 
versed in the subject or for those who 
have little interest in cellulose, the | 
book would also be enjoyable for its 
human story of the people involved | 
in the development and the diffi- 
culties they overcome. This, the first | 
in Doubleday’s American Industry | 
Series, is no dull book of dates and | 
facts. 

The tone of the book is set in the Sizes 3” to 36”, cold water, full open or tight Sizes 2” to 36", cold ee we eee 
opening sentences: “Eons ago when | closed action, inlet pressure 20 psi-250 pri. high pressure, throttling design. 
some lovelorn caveman picked dp a | 
stout stick, clouted a pretty cave | 
maiden over the head, and carried her | 
off to his den, civilization started. . . . 
By wielding that club he had become | 
a tool-using animal.” 

Haynes sketches the earliest uses .| 
of cellulose from that time, sometime 
before 3500 B.C., when the Egyptians 
began making papyrus from the pith | 
of aquatic reeds. The main part of | Sises Ve" so 9" est wine, ei ndias/ ahi didn Shia Sethdant as bit ecienireas 
his story starts with the chance dis- ection, pressure 20 pel to 175 pal. 20 psi.-250 psi. 
covery by a Swiss professor, Christian 
Schonbein, in 1846 that cellulose can 
be dissolved readily in a mixture of - meolmme (=) el-Yalelo] ol (-MalkeAMelileml (oh \2 ola-St1 a> 
nitric and sulfuric acids. He was not i 


the first to nitrate cellulose, but his Wrelicta level control 
use of sulfuric acid with nitric acid 


greatly facilitated the nitration. In Install / 
describing Schonbein, Haynes uses re: re) L p) E Ne A IN 'p) FE R S re) IN| The 10 Vie. 


language that brings pictures to the 


reader's mind. In describing him F ey-Vi VA LV Er 
among his students, Haynes writes: 


“As he went from student to student, 
he gave the impression of a plump 
cock pigeon picking up bread crumbs 
on the city plaza.” 

From the discovery of an easy way Illustrated above are a few of the many Golden- 


of dissolving cellulose, Haynes traces Anderson float operated control valves designed 
the development of guncotton, col- for either cold or hot water, open or closed tank 
lodion, photographic film, rayon, cel- service in reservoirs, tanks, coagulating basins 
lophane, lacquers and plastics. All ‘ iialin : Th : al be } 
these materials are related as the mixing : as, otc. Thess valves may be of 
starting base is cotton or wood cellu- either the quick-opening or throttling design 
lose. The history he brings down to with integral or remote pilot control—available 
the present decade. in angle or globe body pattern. This special air 
oh = abounds with interesting and water cushioning feature prevents any chat- 
tales and anecdotes. One such sto ‘ : 
tells of the difficulty Wallace P. ira iy eames 
Cohoc, an American inventor, had in 
getting a patent granted in Germany Write for our engineering bulletins. 
for synthetic casing for sausages. Many They will interest you! 
German chemists had tried without 
success to produce such a_ product 
and the German patent office did not o 


believe it could be done. Dr. Cohoe ‘ B. 
ee. Hs 4 iwi 








went to Germany with some samples. 
Arriving at the patent office with his 

patent attorney he showed the Ger- <1) \0 4 YON \" : 

man patent officials six sausages, three (7), Vic y ally [ DIAN 
in natural casings and three in syn- 
thetic cases. “After scrupulous ex- 
amination the Prussian official selected 2099 KEENAN BUILDING * PITTSBURGH 22, PA. 
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for his first choice a wrong sausage. 
Completely deflated, he and the at- 
| torney quickly agreed on the claims 
to be granted. Within twenty min- 
utes Cohoe left the building with his 
patent, and the official staff ate up the 
exhibit.” 
“Cellulose, The Chemical that 
| Grows,” is a brisk fascinating history 
of a technical development. 


We work for tomorrow 


ipeee’s routine is set! The daily manu- 
facturing round goes with the hands of the clock. 
But, many of our men, whose eyes seldom notice the 
clock, are thinking, studying, working. How can we 
produce more at less cost to the user? What extra 
safeguards to maintain quality? Are there new uses for 
our products? Is our waste usable for something? 
Perhaps our research will unearth some hitherto 
unknown way to make our chemicals serve industry, 
agriculture and even homes! : 


We are building our tomorrows out of today’s 
vision and energy. 


OMDIBULR 

j 

ELECTRO-CHEMICAL COMPANY 
Plant and Main Office: 


TNT = ANE PST AE ANE RNT ANTON 


a 


| Comprehensive Surveys 


Orcanic Reactions, Vol. 7. 
Edited by R. Adams. John 
Wiley & Sons, New York. 
440 pages. $9. 


Reviewed by Edgar A. Steck 


The volume at hand represents a 
| continuation in the 10-volume set 
| which -was projected 11 years ago. A 
| wide variety of circumstances has hin- 
| dered the completion of the series, 
| but there has never been compromise 














NIAGARA FALLS, NEW YORK 


New York Office: 


19 RECTOR STREET, NEW YORK 6, N.Y. 


























TANKS 


relat? Mm As 14) C 
that are 


CORRECT 


in design 


® ost nant your agg in pressure 
vessels — gas Storage ta » pressure 
spheres, creosotin cylinders, bubble 
towers, gas scrubbers, etc.—you can 
depend on Cole for tanks that are 
correct in design and permanently leak- 
proof at the welded or riveted joints. 
We also design and fabricate ele- 
vated tanks, acid tanks, dye vats, di- 
gestors, standpipes, storage tanks, etc. 
if for latest Cole catalog—” Tank 
a 


Estoblished 1854 


a 
COLE. L 
NC. CO. 


NEWWN J 
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with the original standards to pro- 
| mote production. Designed to pre- 
| sent comprehensive surveys of the 
| more important syntheses and closely 
| related art, “Organic Reactions” has 
already proved itself as a fundamental 
work, 

As in previous volumes, the present 
compilation has been arranged with 
the individual sections progressing 
from the historical background to 
mechanisms, scope of reactions, model 
preparations and detailed tabular sur- 
veys. The conciseness and clarity of 
the discussions by the experienced 
workers, supported by voluminous lit- 
erature citations (including patents), 
has made the reputation of the set. 
The topics treated in Vol. 7 include: 
' von Pechmann, Skraup, and von 

Braun reactions; C—C alkylations 
| with amines; hydrogenolysis of benzyl 
| groups attached to O, N, or S; nitro- 

sation; action of peracids on ethylenic 

types. The greater number of authors 

belong to academic groups, and there 

have been relatively few opportuni- 
| ties to draw from large-scale operation 
involving the reactions. While this 
situation has led to certain errors in 
degree (as in the Skraup reaction), 
“Organic Reactions” continues to 
merit high praise as a thorough trea- 
tise. 

The cost of individual volumes may 
have increased markedly, since the 
first one appeared, but the value of 
the entire work has become many- 











fold greater as it has continued. 
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“These unique steam seals 
control turbine shaft leakage, 
lengthen seal life’ 


Westinghouse has perfected carbon ring glands by this 
ingenious two-way application of spring pressures. Two 
“garter” springs accurately align and support each gland 
around the shaft. Precisely determined tensions, compen- 
sating for the weight of the ring itself, effect a close seal 
all around the shaft without abrasion or binding. Leakage 
around the rings is prevented by six spring-loaded, stainless 
steel buttons which seal the gland face against its housing. 
Based upon precision mating surfaces instead of heavy 
spring pressure, gland rings “float” freely with natural 
shaft movement. For many years, this perfectly balanced 
spring and gland combination has proved its ability to 
control steam leakage along the shaft with minimum 
maintenance. 

The greater simplicity and reliability of this gland design 
indicates the value of Westinghouse Engineering in steam 
turbine operation. Based on over 50 years’ experience, this 
engineering contributes the many bonus features found only 
in Westinghouse General-Purpose Turbines. It is a basic 
reason why more and more power engineers are relying 
on “Westinghouse” when needing steam drives. Put this 
unequaled background to work for you by calling your 
local Westinghouse Office or writing Westinghouse Electric 
Corporation, P, O. Box 868, Pittsburgh, Pennsylvania. 


Type M General-Purpose Turbine 

A single basic design with modifications for every type of service 

is shown here as a turbine-generator set. One of its many applica- 

tions would be operation as a noncondensing unit with exhaust 

steam used for heating or processing. Available in ratings 1000 

Turbi nes for every to 10,000 hp and 1000 to 7500 rpm, it utilizes every Westinghouse 

i design advantage to attain exceptionally high efficiency. }.30360 
industrial use 


you can BE SURE...1F irs 
Westinghouse © 
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Compensated Mano- 

metric Gage meets 

interpretation 

of the boiler code 

* for WSP of 900 psi 
or higher. 


You get full 180° visibility . . . so you 
can read the liquid level from any point from 
which you can see the gage . . . with the 
New Convex Scale now available on Jerguson 
Truscale Remote Reading Gages. Scale mark- 
ings are directly on the convex face and the 
indicator goes clear around the convex surface. 
You can stand at one end of the control room 
and instantly check your whole line up of 
Truscale Gages. 


Jerguson Truscales give you instant remote 
readings of liquid levels of boilers, deaerating 


tanks, etc. . . . with the amazing accuracy of | 
Y, of 1% of scale reading. And with the New | 


Convex Scale you. make these readings from 


any angle . . . accurately, without distortion. | 
Truscales also available with lights, horns and | 


Truscale Repeaters. 
Write today for complete data on 
Truscale Gages with the New Con- 
vex Scale, 


om and Valves for the 
Liquids and Levels 


Observation of Li 


JERGUSON GAGE & VALVE COMPANY 
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Subjeet 
Steam 
Contamination 


Chemical 


Engineering 


X-ray Analysis 


Conditioning 
and 
Weathering 


Dictionary 


Summary 

Five papers on steam contamination, 
Presented at the 1951 ASME an- 
nual meeting. A review of the latest 
developments in the study of steam 
contamination. 


Report of the U. S. Tariff Com- 
mission on coal-tar products im- 
ported in 1952. Gives detailed sta- 
tistics on both intermediates and 
finished products. 39 pages. 


Brochure describing the training and 
the work of the chemical engineer 
in England. Illustrated. 12 pages. 


Two volumes of charts and tables 
to aid in the solution of X-ray an- 
alysis problems. 100 pages and 84 


pages. 


Collection of papers on the condi- 
tioning and weathering of various 
engineering materials. Represents 
the latest thinking on athsle of 
reproducing in the laboratory the 
effect of the atmosphere on these 
materials. 104 pages. 


Seven popes on the testing of nat- 
ural rubber. An effort to meet the 
need for standardization of test 
methods. 120 pages. 


Handbook designed to solve piping 
layout and installation nl 2 
Many tables and charts provide in- 
formation quickly and conveniently. 
Includes glossary of pipefitting 
terms, 282 pages. 


This comprehensive text on clay 
minerals summarizes the available 
data on the structure, composition, 
properties, occurrence and mode of 
origin, Physical and chemical char- 
acteristics are fully discussed. 384 


pages. 


Reference volume listing and defin- 
ing all of the more widely used 
terms in the chemical processing in- 
dustries. Includes many new terms 
not listed elsewhere. 1,000 pages. 


Paper on the various aspects of 
triple superphosphate manufacture. 
Includes TS eactiptioa of the ferti- 
lizer works of Fisons, Ltd. at Im- 
mingham, Eng., Britain’s first triple 
superphosphate plant. 38 pages. 


The latest form of 115 widely used 
ASTM standards. Standards cover 
other non-ferrous metals as well as 
copper and copper alloys. 556 pages. 


How to Order 

“Steam Contamination.” Re- 
search Department of the 
American Society of Mechan- 
ical Engineers, 29 West 39th 
St., New York 18, N. Y., $2. 


“Imports of Coal-tar Prod- 
ucts.” United States Tariff 
Commission, Washington 25, 
D. <2. 


“Careers in Chemical Engi- 
neering.” ‘The Institution of 
Chemical Engineers, 56 Vic- 
toria St., London, S.W. 1, 
Eng. 2s. 


“Data for X-ray Analysis.” 
Volume I and Volume II, 
Research and Control Instru- 
ments Div., North American 
Philips Co:, Inc., 750 S, Ful- 
ton Ave., Mount Vernon, 
N. Y. $2. each. 


“Symposium on Condition- 
ing and Weathering.” Amer- 
ican Society for Testing Ma- 
terials, 1916 Race St., Phila- 
delphia 3, Pa. $2.25. 


“Symposium on Recent De- 
velopments in the Evaluation 
of Natural Rubber.” Ameri- 
can Society for Testing Mate- 
rials, 1916 Race St., Phila- 
delphia 3, Pa. $2.25. 


“Pipefitter's Handbook,” by 
F. R. Lindsey. The Industrial 
Press, 148 Lafayette St., New 
York 13, N. Y. $6. 


“Clay Mineralogy,” by Ralph 
E. Grim. McGraw-Hill Book 
Company, Inc, 330 West 
42nd St., New York 36, 
N. Y. $9. 


“Stewart's Scientific Diction- 
ary 4th Ed.” Gardner Lab- 
oratory, Inc., Bethesda 14, 
Md. $10.50. 


“The Manufacture of Triple 
Superphosphate,” by J. J. 
Porter and J. Frisken, The 
Dorr Company, Barry Place, 
Stamford, Conn. Gratis. 


“ASTM Standards on Copper 
and Copper Alloys.” Ameri- 
can Society for Testing Ma- 
terials, 1916 Race Street, 
Philadelphia 3, Pa. $5 
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Aluminum 
Welding 


Process 
Equipment 


Wood 
Preservation 


Lubricants 


Research 


Educating 
Engineers 


Hydrology 


Summary 


Subject and numeric index to all 
ASTM standards and tentatives in 
effect as of December, 1952. Su- 
persedes all previous indexes. 


Compilation of ASTM standards, 
test methods, specifications and defi- 
nitions pertaining to industrial wa- 
ter. Also contains an informative 
discussion of problems in this field. 
344 pages. 


Included in this new standard are 
recommended cleaning methods, 
welding schedules for various weld- 
ing machines, discussions of weld 
defects, table of alloys which can 
be welded and a bibliography for 
further information. 33 pages. 


Standard safety code applying to all 
moving parts of equipment used in 
power transmission, ‘This revision of 
previous codes became effective 
April, 1953. 49 pages. 


Directory of British firms engaged in 
the design, manufacture and supply 
of process industry equipment and 
accessories. Includes complete index 
to products and services. 356 pages. 


Report on studies conducted at the 
Iowa Engineering Experiment Sta- 
tion, Gives methods to increase oil 
penetration and recommended treat- 
ing schedules. 92 pages. 


Latest revisions and corrections to 
the 1951 “Code for Pressure Pip- 
ing” have been assembled and are 
presented in this, the first supple- 
ment to the code. 


Compilation of data on the viscosity 
and density of more than forty lub- 
ricating fluids at temperatures from 
32 to 425 deg. F. and pressures up 
to 150,000 psi. Results of an ex- 
tensive research project. 


Complete listing of research pro- 
grams at 103 colleges. Gives title of 
project, number of researchers, in- 
come and expenses of research. 
Compiled to avert duplication of 
effort. Completely indexed. 330 


pages. 


Seven papers on various phases of 
chemical engineering education. In- 
teresting discussions range from en- 
gineering fundamentals to the value 
of the undergraduute thesis. 28 


* pages. 


Collection of reports reviewing re- 
search on arid zone hydrology with 
special reference to underground 
water. The reports cover work in § 
arid regions of the world and include 
bibliographies, 212 pages. 
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Hew te Order 


“1952 Index to ASTM Stand- 
ards.” American Society for 
Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 


“Manual on Industrial Water 
1953.” American rept Ea 
Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 
$4.25 


“Recommended Practices for 
Spot Welding Aluminum and 
Aluminum Alloys.” American 


Welding Society, 33 West | 


39th Street, New York 19, 
N. Y. $1. 


“American Standard Safety 


Code for Mechanical Power- 


Transmission Apparatus.” 
ASA B15.1-1953, American 


Society of Mechanical Engi- | 


neers, 29 West 39th Street, 
New York 18, N. Y. $1. 


“British 
1953.” — British Chemical 
Plant Manufacturers Associa- 
tion, 14 Suffolk Street, Lon- 
don, S.W. 1 Eng. Gratis. 


“Wood Preservation.” By L. 
K. Arnold and R. E. Walker. 
Bulletin No. 174. The Iowa 
Engineering Experiment Sta- 
tion, Iowa State College, 
Ames, Iowa. Gratis. 


“Supplement No. 1 to the 
Code for Pressure Piping, 
ASA B31.1-1951." D. M. 
Shackelford, Standards Ad- 
ministrator, The American 
Society of Mechanical Engi- 
neers, 29 West 39th Street, 
New York 18, N. Y. $1. 


“Pressure-Viscosity Report.” 
Research Department of the 
American Society of Mechan- 
ical Engineers, 29 West 39th 
Street, New York 18, N. Y. 
$10. 


“Review of Current Re- 
search.” V. E. Neilly, Secre- 
tary, Engineering College Re- 
search Council, 103 Mechan- 
ical Engineering Building, 
State College, Pa. $2.50. 


“Transaction of the Chemical 
Engineering Division of the 
American Society for Engi- 
neering Education, 1952.” 
P. O. Box 1471, Baltimore 3, 
Md. $1. 


“Reviews of Research on Arid 
Zone Hydrology.” Interna- 
tional Documents Service, 
Columbia University Press, 
2960 Broadway, New York 


hed 
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Chemical Plant 


HARDINGE 
THICKENERS 
AND 
CLARIFIERS 


SN 
ws 


‘\ 


Hardinge THICKENERS or CLARIFIERS have 
solved problems for the following industries 
with water treatment, waste-water disposal 
or by-product recovery difficulties: coal, 
paper, oil, glass, lime, stone, sand, carbon 
black, meat packing, rubber, domestic sew- 
age, and others, 


Available for steel, tile, wooden or concrete 
tanks up to 200’ diameter with the famous 
“Auto-Raise” feature to prevent scraper 
breakage. Write for Bulletin 31-D-11, 


prg-@:b0}0,(¢} > 


COMPANY ({NCORMPORATED 


YORE, PONNSYLVAMIA U0 Asch St. Mase Office and Works 
How Yack + Tovente » Chcege + Mibbung » Howson - Selt Lake City’+ Son Prencince 
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CE’s Guide to 
NEW TECHNICAL LITERATURE 





How te... Company .. - 


Pa transmit over a single circuit The Bristol Co., 
up to 15 readings of pressure, vacuum, tempera- Waterbury 20, 
ture, flow, water or liquid level, static and dif- Conn. 

cocoatial ny aaa eee, voltage, vent 4 

a 0 ultiplexing, transmitting an 

Laboratory facilities for engineering re- | receiving system used with Metameter tele- 


search are available to individuals and : meters. : ; Pas 


groups with worthwhile projects at Riche | anaiyzers . save fuel dollars and prevent Bailey Meter Co. 

Engineering Field Station, admin- | lighting off unpurged gas-fired combustion cham- 1050 Ivanhoe Rd., 
istered by Department of Engineering, bers by using a new combination oxygen and Cleveland 10, Ohio 
University of California, Charges are ry is ha analyser. Product Specification 


based on actual ge gee nares with appro- Be 
‘wor overhead, For information, write conan . : ’ protect any oil of gae-Sred Mineenete Rewer - 
- 7 : . “ae eguards equipment employ wo or more burners. Mul- we gulator Co., 
nstitute of Engineering Research, Uni- tiple burner inotelintions protected By flame Industrial Div. 
versity of California, Berkeley. rectification principle. Bulletin 9603-1. Philadelphia 44, Pa. 














tin 20 |  Viscosimeter - continuously record and con- Fischer & Porte 

| ets trol viscosity of high temperature streams to a - Co., 1 Jacksonville 
ie selected reference temperature. Catalog 88, Sup- Rd., Hatboro, Pa. 

rane Sh Fg ‘ plement 1 


“asap sage om Utah, } Pyrometers . » » provide yourself with pocket- Cc bertronic Cor i 
or greater ee aie sized precision pyrometer. Instrument has inter- of America, 13 
production with higher =a % changeable thermocouples and shock absorbing 8th St., Upland, 
efliciency, is a current ubber case. Bulletin 240-T, 4 p. Chester, Pa. | 


maj publ (oe of Kaiser Engineers. The . provide automatic shut-off of — Seourl Valve 
original Sunnyside mines, opened in 1896, __ gas or fluid lines in case of either an increase . O. Box 
were in bad condition. The problem was or decrease of pressure. Valves install in exist- 1551, Los Angeles 
to rehabilitate and expand two existing Tetin 132-D4, 4p with negligible pressure drop. Bul- 53, Calif. 








~ aperate many types of flow Ledeen Mfg. Co., 

control valves wit valve-mounted actuator 1600 South , Ban 
cpernies by air, gas, oil, water or steam. Bulle- Pedro 8t., ay > 
tin 30 Angeles 15, alif. 

Valves . . . control line flow with a pilot- Golden Anderson _ 
operated valve. Available in sizes from 2 through Valve 8S jalty 
36 in. for pressures from 15 to 400 psi. Bulletin Co., 2098 Keenan 
W-8, 4 p. pS Pittsburgh 

a. 


Valves 








Conveyor » eis ‘selec t belt- -conveyor idler pul- Link- oe Co0 307 
Idlers leys to satisfy all requirements of your belt con- North M 
veyor installation. isting o more — 500. Ave., chiceee L lil. 
idiers in 34 types. Book No. 2416, 48 


Lift handle high-stacking of heavy Towmotor Corp., 
Trucks loads in low headroom areas. Specially designed 1226 Bast 152nd 
mast and lifting cylinder assembly is inter- St., Cleveland 10, 
ie ge with standard units. Bulletin OF-1, Ohio 
ev 


mines and open a third to raise coking- Burners .. select best burner for your Ray Oil Burner Co., 
coal production from 1,000,000 to 1,715,- process, application. i a Bhd commer? and i 301 | ao md AS 

ustrial oil, and combination gas-o urners. an Francisco 12, 
000 tons per year. We’ Il send you @ Design features. specifications, capacities and Calif. 


reprint of an article by Wesley Hyatt and illustrations. 16 p. 


R. G. Heers in Coal Age which tells the ne —_——_____—_ 
Sun emer rom furnish efficient combustion Eclipse Fuel | Engi- 
“= sory of nyside's gence f with low, medium, or high-pressure gas and neering Co., 1001 
“near- ” to one of the most efficient natural draft, using an injector-type box burner. Buchanan St. 
oad modern coal producers in the West. Cross-section drawings, capacity tables, meral Rockford, Ill. 
gemeneton and specification tables. Bulletin H-9. 
Pp. 


Ram, 4 ‘ bestia 2% make your’ Mgelection of roller- Dodge Mfg. Co., 
ES —— : chain drives. ‘Complete detatis on Taper-Lock Mishawaka, Ind. 


Pte tip. bushings and roller chain. Bulletin 














aes Shhote pe tee Weighing yal . +. weigh the contents of tanks, Baldwin-Lima- 
eae to bring ina peel bins and hoppers electronically with Baldwin Hamilton Corp., 
nessee oil well that will SR-4 load cells. Installation sketches help illus- Testing Equipment 


duce 50 barrels a day son or six months, trate basic design considerations. Bulletin 4106, Dept., 
: ' fa 42, 

according to a new state law. Only 35 “? Phillsdetph a 4 

wells are now producing in Tennessee, Par = a egg maT 
ogists thi bid all ontrols . . accurately cen vacuum or e BE 

but geol think the State has rich oil pressure with the Cartesian Manostat, a sensi- Co., 20-26 North 


possibilities, tive, accurate and reliable device. Three reprint Moore St., 7 
— describing the operation are included. York 13, N. 











= — 
Aldehydes all about aldehydes, a a Carbide & Carbon 


earn 

When it comes to research, preliminary highly reactive temtly of chemicals. Discusses Ghematoals Co., 30 

company’s 14 commeércial aldehydes, plus others 42nd St., New 
see Ip noe studies, engineering design that are available in research reunion. Pre- York 1%, N. Y. 
and layout, estimating, preparation of pared for chemists and engineers, book is named 
specifications, construction programing, ‘Aldehydes” (F-5278). 36 p. set 
negotiation of contracts, and procurement use Alcoa’s chemical products, Aluminum Co. of 
and expediting of materiale sed and equip- inetutie ng activated, calcined, low-eoda. tabular America, $08 Alcoa 
ment —call or write: Kaiser Engineers ares drat slumines ; fyoride: < Bldg. Pittsburgh 
Division of iy’ #5 Kaiser Company, describing oe of aluminum te such tadustrion : 
Kaiser Building, Oakland 12, California. as plastics, soaps coametics, drugs, sulfur, petro- (Continued) 

leoum and chemica 
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It Takes GOOD TUBING 
To Make GOOD PIPING... 


Me koe’ 


au ER SER Me HER 


ond WELDCO 


— Only the Best! 


The stainless steel piping, shown in 
the photo above, required the best tubing 
available. WELDCO was chosen for this 
important job because it met the rigid 
specifications of the buyer. It was 
selected, also, because of its excellent 
fabricating qualities... easy to bend, 
form, weld and assemble. 

WELDCO is lightweight and corrosion- 


resistant . . . has a smooth inside finish, 


» Suan hea = 


vay if 
Hany gh 
P OPR7aeme ” ie 


exceptional strength, and complete uni- 
It's available in 
Nickel, 
and Cupro-Nickel, in tube and pipe sizes 
from 3” to 30”, Schedules 5 and 10, 
and 3” to 12”, Schedule 40. 

Whenever you need dependable tubing 


formity throughout. 


Stainless Steel, Monel, Inconel, 


for special problems—for regular appli- 
cations —specify WELDCO, your best 
buy in top-quality tubing. 


Whatever Your Needs In Tubing . . . You're 'Way Ahead With WELDCO 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3722 OAKWOOD AVE. YOUNGSTOWN, OHIO 
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Saran 
rubber 
CAN’T 
FUST wae 
CAN’T 


aelaaele n= 


that’s why 
leading engineers choose 
MPC SARAN RUBBER* LINED 
STEEL PIPE 
wherever corrosion is a problem! 


You can be 

sure you're 

getting the 

_ highest de- 

gree of re- 

sistance to 

corrosive chem- 

icals, oils, acids 

and solvents when 

MPC SARAN RUBBER-LINED STEEL 

PIPE is specified. Available in either 

fabricated light gauge steel or stand- 

ard steel pipe in 10’ and 20’ standard 

lengths, ranging in size from 8” up... 

or fabricated to your exact require- 

ments. Fittings in standard and special 
designs for ali diameters. 


For additional information write today 
fo your nearest MPC representative or 
to ovr application engineering depart- 
ment. 


You can lick corrosion. It’s as easy as 
MPC! 
*a development of 
The Dow Chemical 
Company 








New Tecunicar Lirerature, cont. . . 


Company .. - 








Kralastic 


Core 
Binder 


Silicones 


Pelyetyrene 
Emulsions 


Plastics 


Laboratory 
Supplies 


Polyvinyl 
Acetate 
Resin 


Adhesives, 
Coatings and 
Sealers 


Polyvinyl! 
Chloride 


Bentone 34 


F urnaces 


Water 
Conditioning 


Packings 


Meta- 
Phenols 


yee initiate specifications for clad 
steels using a new data card carrying conver- 
sion tables and theoretical weights. Also in- 
cluded are an inch-equivalent-for-sheet-thickness 
table for- AISI manufacturers standard gage 
sheet steel, U.S. standard gage stainless, nickel 
Inconel and Monel sheet, and for Brown & 
Sharpe gage copper, brass and aluminum sheet. 


Lukens Steel Co., 

Manager, Market- 

ing Serv ss Coates- 
ville, Pa 





Loom prevent loosening of parts due 
pH. vibration “py” a patented combination of a 
nut and wpaioee fabricated into a 


ae standard nut. 8 p. 


Securi ——— 
Corp. orth A 

d 16th Ave., Mei- 
rose Park, Ul. 





ea. MOS valves, acinge and tub- 

pad for hi ications. Each 
oted’ bas tab has tabulated matin referred. to 

a, cross-section dimension sketch. Catalog No. 
. p. 


igh Pressure 
pat Ba, Co., 
ie, Pa. 





and formulations. Product Info. Su 84, 


a ve 


e charts. 


Kralastio—blends of 

a ane. RT 4 extrusion and injection 

—— discusses Rs and chemical 
pan es of the product. 


tuck Chemi- 





. . refresh yourself on the uses 
and pro rties of caustic i produc- 
tion and uses, methods of manufacture, forms 
and grades, shipping and handling, economics of 
liquid vs. solid. Extensive technical section, plus 
a short history of caustic soda. 64 p. 


Columbia-Southern 
ag je oe on 420 


t Dud 
Biva., Pittsburgh 
22, Pa. 





use Resimene 970, a urea resin 
core binder for ‘foundry use. Includes sections 
on production technique of —e 

Pp 


Public Relations, 
Monsanto Chemical 
Co., Springfield, 
Mass. 





“make the impossible easy” by 
Compares tall tales of American 


using silicones. 
about silicones. 


folklore with “fabulous facts” 
Illustrated. 17 DP. 


Dow Corning Corp. 
Technical Informa- 
tion Service, Mid- 
land, Mich. 





. find out “about the me 
of four polystyrene emulsions, stable water dis- 
persion of high molecular weight polystyrene. 
Describes uses in reinforced plastics, water-base 
coatings, primers and sealers, paper coatings 
and textiles. Tech. Bul. C-3. 3- 180. 32 p. 

. apply ‘company’s Melmac me- 
lamine- formaldehyde and Beetle urea-formalde- 
hyde molding compounds, Laminac lyester 
resins, Urac and Melurac resin adhesives and 
Melmac 405 laminating resin, 12 p. 

. bring yourself up to date. on 
company’s many laboratory chemicals, supplies 
and pieces of equipment. Includes cross-index to 
special bulletins on products. 764 p. 


.. use Colton Vinac olyvinyl 
acetate solid resin. Describes properties, uses 
and applications of Vinac beads now available 
as regular solvent soluble types and as alkaline 
“ng 4 ga in viscosities ranging from 3 to 
‘ ; p. 


bie guide your selection ‘of Minne- 
sota Mining & Manufacturing Co.’s industrial 
adhesives, coatings, and sealers. Layout enables 
reader to determine at a glance which product 
he should use, Release 170- 45. 8 p. 


determine the uses and pro 
ties of rigid polyvinyl chloride, Hysol 9000, fa ~ i 
cated to exact specifications. Uses include pip- 
ing (substitute for steel), tubing, duct work, 
tables and sinks. 


- +. use Bentone 34, dimethyldioc- 
tadecyl ammonium bentonite. It will gel many 
single organic liquids and is used in paints, 
stains, mastic oa inks, vinyl dispersions 
_and adhesives. 84 

- » use a furnace design that com- 
bines radiant and convection heating for best 
over-all efficiency. Bulletin 53-1. 


4% “treat raw water ‘supplies using 
a versatile self-contained unit. Details on com- 
ponent parts, principles of operation, ratings, 
capacities, sizes and typical installations. Bul- 
letin 3869. 8 p. 


gain comprehensive knowiedge 
on the proper installation and care of packings. 
Includes helpful material on maintenance for 
rod and plunger packings and gaskets, metric 
engineering tables and temperature conversion 
112 pages. 

; get a “mixture of ‘phenolic ma- 
terials with a high proportion of meta-substi- 
tuted compounds. Product is called Meta-Phenols 
220 and has an average of 2.2 ortho and para 
positions per molecule open. Bul. F-8107. 3 p. 
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Koppers Co., Inc., 
Chemical v. 
Kopper Bldg., Pitts- 
burgh 19, Pa. 


American Cya- 
namid Co., 30 
Rockefeller Plaza, 
New York 20, N. Y. 


“The Denver, yrre 
Clay Co., 23 

Blake St, a 
Mina Colo. 

~ Colton Chemical 
Co., 1545 18th 
St., Gieveland 14, 
Ohio 


Denham & Com- 
pany, 925 Book 
Bldg., Detroit 26, 
Mich. 


Houghton Labora- 
tories, Bush St., 
Olean, N. Y. 


“National Lead Co., 
111 Broadway, 
New York 6, N. Y. 


Petro-Chem Devel- 
opment Co., 122 E. 
42nd My New York 
17, N. 


“The I Permutit Co., 
330 W. 42nd St., 
New York 36, N. 


United States Rub- 
ber Co., Mechanical 
Goods Div., Rocke- 
feller Center, 
York 20, N. ¥. 


‘Carbide & Carbon 


Chemicals Co., 30 
EB. 42nd 8t.., New 
York 17, N. Y. 
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Sedium 
Perborate 


Nickel 


Corrosion 


Hydro- 
carbons 


Detergents 
and Solvents 


Beryllium 


Drug 
Formulas 


Dust 
Collectors 


Flowmeters 


Steam 
Cleaners 


Alloys 


Plastic ; 
Pipe 


Quarternary 
Ammonium 
Salt 


Kelon-F & 
Kelon-T 


Lithium 


Extruded 
Plastics 


Spray 
Dryers 


Mixers 


... order sodium perborate from 
this new source. Now available in commercial 
quantities, Becco’s product contains 10 pereent 
ut active oxygen. Bul. 45. 5 p. 


find the properties of electrode- 
posited nickel. Report of 6 years of investiga- 
tion carried out at Bureau of Standards. Dis- 
cusses uses, baths and types of deposits, and 
properties of deposits with variables affecting 
them. 6 p. 


. determine the corrosion resist- 
ance of seven classes of cements to 297 of the 
most generally used corrosive chemicals. In- 
tended as a guide to engineers. 4 p. 


. . order API standard samples of 
215 hydrocarbons. New chemicals listed are: 
2,3-dimethyl-l-pentene, vinylcyclohexane and 
1 "4 -diisopropylbenzene. 


use Udet and Udex, two ba- 

sically different alkyl aryl sodium sulfonate 

detergents, and Udesolves, four different aro- 

atte hydrocarbon solvents. Tech. Bul. No. 55. 
p. 


. « learn about beryllium products, 
including the pure metal, oxide and alloys. Dis- 
cusses products offered, from master alloys to 
castings and forgings. b0 Pp. 


. . . determine the corrosion resist- 
ance of copper and copper alloys. Explains 
chemical and physical nature of corrosion in its 
various forms when in contact with 183 corrod- 
ing agents. 28 p. 


... formulate a variety of drugs 
and cosmetics; including emulsions, pastes, oint- 
ments and elixirs. Also section on surface active 
agents. Free to executives of cosmetic and drug 
firms; to others, $2.00. 88 p. 


. satisfy your requirements for 
d.c. motors over a range from % to 300 hp. and 
d.c. generators from % to 250 kw. Photographs 
and cut-away drawings show design and con- 
struction details. Bulletin No, 1450, 16 p. 


. . overcome your dust collecting 
problem, using a cyclone-type mechanical collec- 
tor. Performance and dimension drawings. 12 p. 


. » Measure > fluid flow rate of cor- 
rosive materials with variable area meters fabri- 
cated of porcelain, glass or resistant metal. Ca- 
pacities and dimensions for several types of 
meters are listed. Catalog 32, 14 p. 

determine whether fireless 
steam vapor or high- -pressure combination steam 
cleaner best fits your cleaning requirements. 
Listing of pressures, capacities, temperatures 
and volumes, Catalog 150-R, 4 p. 

‘ protect metal surfaces against 
corrosion, abrasion, impact and galling through 
application of nickel-base and iron-base hard 
facing alloys. Chemical industry equipment ap- 
plications described in detail, including proced- 
ures, part sketches, wr requirements and 
results. Data Sheet Nos. 1, 3, 5, 15, 29 and 30. 


. ta ke s advantage of the proper- 
ties of plastic pipin through a new line of rigid 
polyvinyl chloride pipe and tubing. Tables list de- 
tailed ‘Physical properties and bursting strength. 
. . - find out about BTMA salt, ben- 
zyltrimethyl ammonium chloride. BTMA ionizes 
in aqueous solution and reacts readily with other 
ionic materials. It’s used in special inorganic 
analytical procedures, as a flotation reagent and 
to inhibit gelling in polyester resins. 


get information on the com- 
pany’s Kelon-F * Kel- F) and Kelon-T (Teflon) 
products and maseear ee facilities. Eng. Bul. 
1001- 1005 and 1009-10 


a guidebook. ” Covers many new ideas and new 
applications of lithium chemicals, plus a com- 
> ete list of current applications. 
. bring yourself up to date on 
custom extruded plastics. Shows latest applica- 
tions of ae astic .rods, tubes and shapes. 
A summary of t © properties of the plastics en- 
ables reader to to pic the right product. 12 p. 





-. . apply spray dryers for low 
operating costs, high operating efficiencies, low 
maintenance costs when drying slurries or liq- 
uids. Revision of an earlier edition on packaged 
unit spray dryers. 8 p. 





. » produce hiehly uniform homo- 
geneous mixes of free-flowing, highly viscous, 
sticky or doughy materials on a batch or con- 
tinuous basis. Table of specifications. Photo- 
graphs of component parts. Bulletin No. H-453. 
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Wall Colmonoy 


‘Alpha Plastics, 


. use lithium an and its compounds, 


‘ Public Relations 


Buffalo Electro- 
Chemical Co., Inc., 
Station B, Buffalo 
7, New York 
International 
Nickel Co., 67 in bags 
St., New York 5 

N. i Bulletin 
A-15 


Corrosion Engineer- 
ing Dept., Pennsalt 
Chemicals, 100 Wid- 
ener Hidg., Phila- 
delphia 7, Pa. 


Carnegie Institute 


of Technol ony: 
Attn: F. ossini, 


Petroleum Research 
Lab., Pittsburgh 13, 
Pa. 


Universal Deter- 
gents, Inc., 1825 
Kast iS} Beach 6, St., 
Lon 
Cali 


* The Beryllium 


Corp., Reading, 


Pa. 


The American 
Brass Co., Water- 
bury, Conn. 


; Industrial Chemi- 


cals Dept., Atlas 
Powder Co., Wil- 
mington 99, Del. 


The Louis-Allis 
Co., Milwaukee 7, 
Wis. 


A. W. Banister Co. 
Inc., 21 Charles St., 
Cambridge 41, 
Mass. 


Fischer & Porter 
Co., Hatboro, Pa. 


Malsbar Mfg. Co., 
845 - 92nd Ave., 
Oakland 3, Calif. 


19345 John 


Corp., 
Detroit 3, 


R St., 
Mich. 


Inc., 14 Northfield 
+, West Orange, 


aN. 


Commercial Sol- 
vents Corp., 260 
Madison Ave., New 
York 16, N. Y. 


W. S. Shamban & 
Co., Dept. F, 11617 
W. Jefferson Blvd., 
Culver City, Calif. 


Foote Mineral Co., 
18 W. Chelten Ave., 
Philadelphia 44, Pa. 


Anchor Plastics Co., 
Inc., 36-36 36th St., 
Long Island City 6, 
N.Y. 


Dept., Foster D. 
Snell, Inc., 29 West 
15th St. 

New York 11, N. Y. 


Young Machinery 
Co., Muncie, Pa. 








(Continued) | 


NOW-Make 


Your Own 


Oa Zel-amelile| 


Nitrogen in 


OTT: Cl-tal-lactiols 


eterno enter tet wc - 


ROO SS A ONENESS Rn es ES 


With INDEPENDENT’S newly-designed 
generators, you can make your own 
high-purity oxygen and nitrogen from 
the free air . . . and in the same 
generator. 


You reduce costs up to 50% by elimi- 
nating handling costs . . . vaporizing 
costs . . . evaporation losses . . . 
residual losses . . . and transportation 


costs. 


INDEPENDENT Generators are avail- 
able in any capacity, any purity and 
any pressure, 
gen problem up to us... 
neering department will gladly submit 


Put your oxygen-nitro- 
our engi- 


recommendations . . . no obligation, 
of course! 


INDEPENDENT ENG. CO., Inc. 
CONSULTING . * RESEARCH 

ro) 

“3, 6 on 


O'FALLON 7, ILLINOIS 








WRITE on business 


stationery 
copy of Bulletin S-147, 
TABER ee co. pee 1859) 


cae” 


New Tecunicat Lirerature, cont. 


Paint Lite 


Hydraulic 
os 


heat-sealing 


Hew te ..- 





Company... 





_ evens Sete. on pee 
econom ure nang and using pain n- 
titled ny, ot ters t Cheap,” * Aessenatraten 
that a id nt ae be cheape 


use—no 
only in the long run, but jnitinlly——tham a $5 
paint. 





use anhydrous ammonia. De- 

poke phy: sical ana chemieal properties, and 

feations in cylinders; covers principle ap- 

Plications, handling and operating techniques 
on safety instructions. 20 p. 


Carboline Co., 331 
Thornton Ave., St. 
ome 19, Mo., Bul. 


Nitrogen Div. Allied 
Chemical & Dye 

Corp., 40 Rector St., 
New York es. ae 





utlize Eastman half-second 

Comprehensive data on the compata- 

bil of this om, low-viscosity cellulose noshese 
butyrate is included, plus formulation sug 

tions for KR per, metal and plastic fiinis on 

fives and melt coatings. 16 p. 


Bastman Chemical 
Products, Inc., 
Kingsport, Tenn. 





- machine and use Te‘lon. Of- 

fers stress-relieved as well as high-tensile 

molded rods, tubes, and sheets, extruded rods, 

extruded tubing, electronisized rod, custom mold- 
ing and machined parts. 





. . cut shipping and manufactur-_ 


ing costs urea-formaldeyhde 


percent urea. 
cont? vor se Catches in less time. ul. 





ure Ph eta information 
on hydraulic ‘circuit and gon see basic hy- 
draulic theory and data on hydraulic oils. Many 
well-drawn 8 etches, cut-awa nate poorer raphe and 
tables; also rouble ahaotin Engi- 
neering bulletin HP-210. 6 








precisely control h draulic 


power for comibention control of metallurgical 
furnaces, controlling x-mixing applications, 
— material in webs or rolls. Bulletin 155, 


Ethylene Chemical 
Corp., Summit, N. J. 


Nitroge en ‘Div. Al- 
lied Chemical & Dye 
Corp., 40 Rector ~ 
New York 6, N. 


Standard Oil Ce, + 
Sales Technica 
Service Dept., 910 
South Michigan 
tam Chicago 80, 


Askania Regulator 
Co., 240 East On- 
tario St., Chicago 
11, Ti 





- +» assure positive delivery of pre- 
cise qualities of a wide range of normal and 

-to-pump liquids. Listing of models, capaci- 
ties and pressure ratings. ulletin P-531. 


Cc. C. Pump Mfg. 
Div., Market- Madi- 
son Sts., Palmyra, 


aN. 





i industrial lighting A 


specify 
coniynens accordin ng to the latest approved 
specifications. New and revised data such as 
coefficient of utilization eg oe ‘eae | distribu- 
tion curves and specifications on fluorescent 
units. 1953 edition RLM Specifications book. 


RLM Standards In- 
stitute, 326 West 
ae eco Chicago 





- ++ apply Ratographic miniature 
indicators to your graphic panel installation. 
Use of color in the illustrations highlights salient 
features of the instruments. Ex nie if bg 
unique warning features. Catalog 55-10, 


Fischer & Porter 
Co., 11A Jackson- 
ville Rd., Hatboro, 
Pa. 





Valves & 
Fittings 


Clad 
Steels 


reach your nearest tog Al- 
loy Stainless ‘Bie! Valve and Fitting distributor. 
Convenient pocket-size directory gives name, 
street address and phone number. 


The Cooper ‘Alloy _ 
A agg Co., Hill- 
side, N. J. 





fabricate clad steel plates. 
Basic information for arc welding and flame 
omnes operations. Convenient chart mounts on 
wall. 


Lukens Steel Co., 
Manager, Market- 
ing Service, Coates- 
ville, Pa. 





Crushers 


- make the most efficient and 
satisfactory ‘application of various types of 
crushers to specific jobs. Covers all important 
factors that influence operation for many types 


of crushers. 


Pennsylvania 

Crusher Ce., 171 . 
Liberty Trust Bidg., 
Philadelphia 7, Pa. 





Gaskets 





. Obtain effective sealing on 
highly corrosive applications. Composite gasket 
material sists of silicon rubber, completely 
enveloped “ Tefion or Kel-F. 4 p. ‘ 


The Connecticut 
Hard Rubber Co., 
407 East Street, 
New Haven 9, Conn. 





secure effective industrial heat 

processing by proper selection, operation and 

maintenance 49 oll and gas combustion equip- 

ment. Useful technical data is arranged in con- 

oes ractical form and amp! y illustrated. 168 p. 
tled “Industrial Combu 


Hauck Mfg. Co. 
124-136 Tenth St., 
Brooklyn 15, ie ¢ 





p> form narrow aisle tiering 
with an electric er straddle truck. yooged 
specifications for standard models in 2,000 and 
3,000-capacity range. Bulletin 1535-A. 


Yale & Towne Mfg. 
Co., PS a Materials 
Hand ling Div. 

Philadelphia 15, Pa. 





... cut production costs using elec- 
tronic controls. we of standard pack- 

electronic controls is covered in 46 new 
case studies. 


Photoswitch, Inc., 
77 Broadway, Cam- 
bridge 42, Mass. 








. learn what other ae 
are oe eee in handling materials with [se hin 
histories are covered in photosto' 
wate. Total of 10 folders gives cases for @ifferent 
industries. 


Lewis-Shepard, 
Dept. R-29, Water- 
town 72, Mass. 


—End 
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BETTER FILTRATION tcaves iss mane 


The grooves on this filter cake were made by the famous. FEinc String 
Discharge . . . one of the big reasons why FEine ‘means better 
filtration. 


The String Discharge literally lifts the cake right out of the weave of 
the filter cloth . ... carries it away in an unbroken sheet. There's 
no scraper to wear, smear, blind, or plug the cloth. Because com- 
pressed air is not needed to free the cake, there’s no chance of 
blowing filtrate back into the cake. 


Other FEinc features like the’ Compression Dewatering Mechanism 
or the Washing Mechanism give even cleaner cake, and better 
recovery of solubles. 


One FEinc user saved enough with these special high-performance 
features to pay for his filter in three months. Another replaced 
four plate and frame presses with one FEinc, and reduced filtration 
costs 59%. Another eliminated an entire extra drying process by 
using more efficient FEinc filters. You can save too . . . write us today. 


BETTER FABRICS, TOO! 


Our Filtration Fabrics Division is one of the leading man- 
ufacturers of long-lasting, synthetic filter fabrics. Send 
for free sample folder . . . today! 





Pee | 
How to Learn More 


About FEinc 
For Your Process 


(1\ FREE TESTING 
SERVICE 


Al no expense to you, we'll test 
your slurry ond send you @ com- } 
plete report on what FEinc filters _ gages 
ean do for you. in your plant, 


tory, with a 5-gollon somple of your _ sien : 
today! 


(2\ PILOT 
PLANT 
FILTER 


bogs features, plus interchangeable sereper 
No capital investment is required, 
part of the low monthly rental can be 
' the future. purchase of ony FEine filter, 
for detoils. 











F FILTRATION ENGINEERS INC, 
FA TEE NCTE | NRO EERE ERC DA NS GN NR 
z 


155 ORATON STREET © 
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Chemical Profits Are Way Up for First Half 


The chemical boom rolled right along in the first 
half of 1953 as company profits averaged 14 percent above 
last year. All industry profits were up only 8 percent. 


Chemical profits rebounded in the 
first half of 1953. An analysis of the in- 
come statements of 31 leading chemi- 
cal manufacturers shows profits after 
taxes up 14 percent over the first six 
months of 1952. This bears out the 
predictions made in these pages 
(Chemical Engineering, Jan. 1953, p. 
327) that industry profits will be up 
10-15 percent this year. 

Some sections of the economy 
tallied up a cheery first half, others 
failed to match their last year’s per- 
formance. Iron and steel profits were 
up 78 percent. (The steel strike 
played havoc with !952 earnings.) 
But firms producing drugs, soaps and 
cosmetics showed a 1 percent dectine 
in earnings. 

First half textile profits were up 34 
percent, The cement, glass and stone 
group showed a 14 percent jump. 
Firms in the paper and allied products 
field reported a 6 percent rise. And 


354 


petroleum producers and refiners regis- 
tered a 5 percent gain. 

In chemicals, of course, not every 
firm achieved the 14 percent profit in- 
crease that was average for the group 
as a whole. American Cyanamid’s 
first half statement showed profits of 
$15.7 million—up 5.4 percent, Allied 
Chemical’s first half profits of $21.7 
million were up 5.3 percent over the 
like period in 1952. Dow’s earnings 
for the six-month period ending May 
31 were $18.6 million as compared 
with $18.5 million for the same period 
a year earlier. 

On the other side of the fence, 
Commercial Solvents showed profits of 
$1.0 million—up a whopping 513 per- 
cent over the first half of last year. 
Du Pont’s first half earnings of $73.9 
million (excluding over $40 million 
in profits from stock holdings in other 
companies, e.g., General Motors) were 
up 19.4 percent as against a year ago. 


” 


Monsanto’s first half profits jumped 
substantially—21.6 percent—to $13.5 
million. ; 

> Behind Chemical Profits—Chemical 
profits rose because of record demand 
by the steel, automobile, - appliance, 
fertilizer and rubber industries. Total 
chemical sales were up 70 percent over 
the 1949 level. And this sales increase 
was not pumped up by price rises. The 
price increases for chlorine, sulfur and 
sulfuric acid, ammonium sulfate, ben- 
zene, boron and sodium phosphate 
have merely offset price declines in 
many fine chemicals which are feeling 
the pressure of overseas competition. 

Some chemical companies had to 
struggle with marketing problems. 
Dow is an example. 

Normally a high percentage of 
Dow’s sales are made to other chemi- 
cal companies. Examples are ethylene 
glycol to the U.S. Industria] Division 
of National Distillers, vinyl chloride 
to B. F. Goodrich and certain petro- 
chemicals to Monsanto. 

Each of these customer companies 
is now strongly integrated. They are 
currently starting to produce chemi- 
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Which costs more... 


waste product? 


or infrared analyzers? 


Infrared analyzers are expensive, but sub-standard prod- 
ucts can be even more costly, You can nip waste produc- 
tion runs in the bud by monitoring your process stream 
with infrared analyzers. Significant changes in stream 
composition can be detected immediately, in time to 
prevent off-quality material. Once installed, the instru- 
ments pay for themselves in a few weeks of operation. 

Among commercially available instruments, Perkin- 
Elmer’s TRI-NON and BICHROMATOR Analyzers are prob- 
ably the miost expensive—and with good reason. They are 
based on unique optical principles that permit greater 
sensitivity and wider application than other analyzers. 
They are engineered to operate for long periods under 
difficult plant conditions. Perkin-Elmer’s unique “unit- 
ized” construction permits easy servicing and prompt 
replacement of defective components, The BICHROMA- 
TOR and TRI-NON Analyzers are completely sensitized 
and adjusted to meet your specific process stream prob- 
lems before leaving our plant. And, most important, they 
are backed by Perkin-Elmer—an organization with more 
experience in infrared instrumentation than any other 
in the world. ; 

Full particulars on our infrared process control ana- 
lyzers and services are yours for the asking. Fill in the 
coupon below. 


Please send the bulletins checked *Trademark The Perkin-Elmer Corporation 


Models 93 and 105 The Perkin-Elmer Corporation, 830 Main Avenue, Norwzik, Conn. 
Southern Regional Office: New Orleans, Louisiana 








For Optical Design and Electro-Optical Instruments 


PERKIN W ELMER 
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10 TO 2500 GALLONS 
OR MORE PER HOUR 


oF 
_ 


Lone ee Aa ae 


The sturdy construction and simplified design, plus the new and improved 
regeneration system make the Barnstea Mixed Bed Demineralizers 
outstanding in performance, 


Easy to operate — easy to regenerate — they produce ion-free water at 
very low cost, and with a Barnstead Mixed Bed you get more gallons 
between regenerations. 


Each unit is complete with regenerant tanks, flow meter, pressure gage, 
purity indicator, and simplified regeneration. Steel columns are lined 
with heavy sheet rubber. 


WRITE TODAY FOR NEW 


BULLETIN #126 


MIXED BED DEMINERALIZERS 


Ask for Barnstead Pure Water Recommendations—Without Charge 


Our engineers will gladly submit recommendations, specifications, operat- 
ing cost figures, ormance data. Since Barnstead builds Mixed 
Bed units, Two- and Four-Bed Demineralizers, and a complete line of 
Distilled Water Equipment, you are assured of unbiased advice. 


4 \ Forest Hills 
Lanesville Boston 31 
Terrace 


Yi Yeers of PrograoNY) 


Barnstead 
ieee 





| 
| 
| 


Economics, cont... 


cals that were once supplied by Dow. 
Make no mistake, Dow will find new 
markets. But while this marketing 
shift is under way, Dow earnings—as 
their recent income statement in- 
dicates—are feeling the pressure. 

This situation is not unique with 
Dow. That company was among the 
first faced with the necessity of re- 
orienting its markets, but no import- 
ant chemical manufacturer is immune 
from the loss of markets due to the 
pronounced trend toward vertical in- 
tegration by large producers of chemi- 
cal products. 
> Will Chemical Sales Fall?—By the 
end of the year most chemical expan- 
sion undertaken with fast tax write-off . 
certificates will be completed. Expert 
observers believe that the capacity of 
some basic chemicals will soon be able 
to support a Federal Reserve Board 
(FRB) index of industrial production 
of over 300. (The index is currently 
running at about 240.) 

But some chemical capacity is obso- 
lete. If it were retired, basic chemical 
capacity might be able to support an 
FRB index of about 290. 

Since an index of this magnitude is 
not expected in the next few years, 
there may be a buyers’ market in the 
offing for some basic chemicals. And 
if the index should fall to 210 by 1955, 
production of basic chemicals could 
slide to between 70 and 80 percent of 
capacity. 

Many chemical products—certain 

synthetic fibers, plastics, drugs and 
petrochemicals—will continue to ex- 
pand even if the production of basics 
levels off. Of course, growth will be 
more pronounced if the level of indus- 
trial activity remains high, bu 
strong are the growth trends in these 
products that output is likely to ex- 
pand even if industrial activity should 
decline somewhat. 
» Outlook for Profits—Overall, chemi- 
cal profits should hold up well during 
the second half, although the market 
for basics may soften. But increased 
competition and possible decline in 
sales are likely to prevent 1954 and 
1955 from being record breakers in 
terms of profits. Of course, the end 
of the excess profits tax—now a virtual 
certainty for 1954--will help to main- 
tain profits even in the face of a sales 
decline. 

The companies whose earnings will 
stand up best will be those—like Du 


Pont—which have attractive new prod- 
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ucts in the offing designed to use a 
large proportion of the company’s 


basic production. Profits strength will | 
also be registered by low-cost producers | 


of basic chemicals. 


Free World Catalyst Needs 
To Double by January 1955 


Latest predictions by the Petroleum | 
Administration for Defense are that | 
catalyst requirements of the free world | 
will be almost double the 1952 need | 
by the end of next year. A recent PAD | 
survey showed that the U. S. and | 
friendly foreign countries used 10,800 | 
tons of fluid-type catalyst and 3,440 | 
tons of pellets a month in 1952. By | 
January 1955 these needs should rise | 
to 18,300 and 6,850 tons, respectively. | 

These predictions are based on an | 
estimated 72 percent increase in fluid | 
cracking capacity and 66 percent in | 
moving-bed capacity by that time. And | 
catalyst consumption per barrel of in- | 
stalled cracking capacity will probably | 
jump about 10 percent due to the | 


tendency toward heavier feed stocks 
which contain more metals and sulfur. 

There is almost enough catalyst pro- 
duction. capacity now in existence or 
being planned to meet these needs. 
PAD estimates that the total supply 
by the end of next year will be 17,850 
tons of fluid type and 6,370 tons of 
pellets per month. Present production 
now comes entirely from nine U. S. 
plants, but one new plant and one 
addition are planned and at least 
three foreign installations are in the 
works, ’ 


New Primer Promtes Basic 
Economic Understanding 


Here’s a publication that we think 
will go far toward clarifying your 
knowledge of the economic system of 
the United States. Published by the 
U. S. Chamber of Commerce in 17 
pamphlets, the “Economic Primer” 
presents economics not as a cure-all 
for the world’s ills but as a method of 
analysis and as a help to stating con- 
vincingly the implications of economic 
choices. 

The primer is being used as an 


integral part of the chamber’s program | 
to spread knowledge of basic free en- | 


Acco’ 


\ products / 
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Flutter \ 
Won't Hurt 
This Gearless HELICOID Gage 


Try a HELICOID. Find the toughest spot you have 
for a gage. Let the HELICOID prove itself. Let it 
show you how much these quality gages can save 
you, especially in maintenance, as the standard gage 
throughout your plant. 


HELICOID has no gears to wear out! 


Flutter, extreme surges, rapid pulsations—these break 
down ordinary gages but they can’t hurt a HELICOID 
because 1) the HELICOID has no gears, no teeth to 
wear out; 2) the cam releases from roller at maximum 
dial graduation (it resets automatically, instantly). 
See illustration below. 


Many Sizes, Many Styles 


You can get HELICOID Gages for pressure, vacuum, 
or compound service—in all pressure ranges; white, 
black or radiant faces; wall, stem, flush, and panel 
mountings, for flangeless cases. See your distributor 
today or write for catalog G-2. 


Only HELICOID offers this long- 
lasting gearless gage movement 


CAM fT aaa) i: 


Pressure 
bos 


Vacuum 


GAGES 


terprise economics through planned, 
locally-operated study groups. Thirty- | 
five of these groups are already in ac- 
tion or being planned by institutions 
ranging from the University of Wash- 
ington to The General Electric Co. 


HELICOID GAGE DIVISION = \ 
AMERICAN CHAIN & CABLE ° 


927 Connecticut Avenue » Bridgeport 2, Connecticut 
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THERE’S MORE | 
HERE THAN MEETS THE 
~ EYE...at U.S. Steel’s Fairless Works 


4 


This is more than just the side wall of a pickling tank. The 


few pounds of material in this wall represent some eighty car- 
loads of ATLAS materials for corrosion-proof construction shipped 
to this one job site. . 

Hundreds of thousands of ATLAS Acid-proof brick . . . over 
a million pounds of ATLAS Corrosion-proof cements and joint- 
ing materials were used to help make the Fairless Works a sound 
long-term investment. 

In your plant, too, where you are storing or handling corro- 
sives uf any type ... ATLAS products will stand between your 
process and corrosion. In tanks or processing vessels . . . for plant 
floors . . . in the form of pipe or fume ducts . . . as a coating for 
plant structures: Wherever corrosion can take its toll, ATLAS 
products can provide effective protection. 


INFORMATIVE LITERATURE 
+.» available upon request 


Bulletin 4-2 
Corresion-proof Cements . Bulletin 5-2 
Bulletin 7-2 


AMPCOFLEX® Rigid Polyvinyl 
Fabrications . . . . Bulletin 9-1 


MERTZTOWN, PENNA. 








ECONOMICS, cont. . . 


You can order these pamphlets from 
the Chamber of Commerce of the 
United States, Washington 6, D. C. 
They cost 50¢ each or $6 a set. A 
glance at the list of titles (below) will 
show you the broad range of subjects 


covered. 


The Mystery of Money 

Control of the Money Supply 

Income and Jobs 

The National Income and its Distri- 
bution 

Progress and Prosperity 

Sustaining Prosperity 

Demand, Supply and Prices 

Prices, Profits and Wages 

Why the Businessman? 

How Competitive is the American 
Beonomy? 

Understanding the Economie System 
and its Functions 

Spending and Taxing 

Taxing, Spending and Debt Manage- 
ment 

Labor and the American Economy 

Individual and Group Security 

International Trade, Investment and 
Commercial Policy 

The Ethics of Capitalism 


| Soviet Oil Production Passes 
| 1,000,000 Barrels per Day 


For the first time in history, Russia’s 


production of petroleum has exceeded 


one million barrels per day. According 
to figures recently released by. Premier 
Malenkov, the Soviet Union has in- 
creased its current production of oil by 
100,000 bpd., boosting the average 
production for 1953 to 1,035,000 bpd. 

But Russia still has a long way to go 
in order to meet the goals of her cur- 
rent Five Year Plan which calls for 1.4 
million bpd. by the end of 1955. In 
fact, the Soviet expansion rate will al- 
most have to double to do it. 

And even with the recent gains, the 


| Soviet Union produces only 9 percent 


as much as the free world. For the 


| first half of this year, the free world’s 
output was almost 11.7 million bpd., 


with nearly 6.5 million of this coming 
from the U. S. 


Aluminum Producers 
Still Setting Records 


For the second time this year the 
U. S. aluminum industry has set new 
quarterly records. The 623.4 million 
pounds of primary aluminum produced 
in the second quarter was 9 percent 
over the record first quarter produc- 
tion, and 33 percent over that in the 
second quarter of 1952. 

For the first half of 1953, primary 
production totaled nearly 1.2 billion 
pounds, about 30 percent over the 
same period last year. According to 
Donald M. White, secretary of The 
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\ruatile 


is the Word for 


CITRIC 
AGID 


Check These Industrial Uses 


For many years this non-toxic acid has served 

as the leading organic acidulant in foodstuffs 

..- beverages, candies, jellies, desserts. Now, 
more and more industries are finding Pfizer Citric 
Acid and its derivatives ideal for a variety of processes 
far-removed from the “kitchen.” 

Take metal finishing for example. Because it re- 
moves oxide films with a minimum loss of virgin 
metal, you'll find Citric Acid used in polishing and 
cleaning processes. Di Ammonium Citrate is finding 
increasing use in the removal of iron contamination 
from stainless steel and rust scale from iron surfaces. 

Because it forms water soluble complexes with 
metallic ions such as iron and aluminum, Pfizer Citric 
Acid serves as an excellent sequestering agent in 
processes where metals precipitating out of solution 
cause trouble...industrial water treatment, leather 
tanning, edible oil production, 2,4-D formulations. 

Since it contains one hydroxyl and three carboxyl 
groups, Citric Acid as an intermediate for organic syn- 
thesis offers many interesting possibilities. And, esters 
of Citric Acid...several of them marketed commer- 
cially by Pfizer...offer the plastics industry non-toxic 
plasticizers with a range of desirable characteristics. 

These varied applications may suggest mild, ver- 
satile citric as an acid or intermediate in your process- 
ing. For additional information, write: 


CHAS, PFIZER & CO., INC. 
630 Flushing Ave., Brooklyn 6, N.Y. 
6 


Offices: 
Chicago, lil.; San Francisco, Calif.; Vernon, Calif.; Atlanta, Ga. 


Manufacturing Chemists for Over 100 Years 
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ECONOMICS, cont. . . 


For You— um Associa ; 
Aluminum Association, more primary 


aluminum was turned out in the first 
half of 1953 than during any of the 


The latest information on sir vac res tee oe 
KOPPERS Synthetic CHEMICALS 


W. Glenn Campbell gives an . . 


Economic Postscript 
To the Korean War 


In a recent open memorandum, 
W. Glenn Campbell, economist with 
the U. $. Chamber of Commerce, pro- 
vides a cheery answer to the pessimists 
who are worrying about what will hap- 
pen to the country if and when govern- 
ment defense spending is cut. _Here’s 
the substance of his report. 

The end of fighting in Korea should 
mean that the living standard of the 
American people can be increased more 
rapidly. The peace will increase con- 
sumer purchasing power, inject new 
brains and capital into industry and 
facilitate construction of new homes, 
schools and roads. 

Of course, when government spend- 
ing drops, total demand for goods and 
services is reduced. Many people fecl 
this will mean depression. They fail to 
realize that lower government expendi- 
: ; : : tures mean lower taxes and thus people 
@ Bulletin C-3-103, shown here, lists the properties, reactions and will have more money available for 
uses of 25 synthetic organic chemicals produced by Koppers ‘pile sremaiiie 
Chemical Division. Most of these chemicals have established com- ee ee 
mercial applications, and in addition, offer rich, new fields of in- They also disregard the almost end- 
vestigation to research and development chemists. The Bulletin less ways that business, through ac- 
describes all 25 of the products listed above. celeration of research and marketing, 

and through flexible debt manage- 
ee ee COPY. ment, can meet the consequences of 
reduced defense spending. 

But let’s take a look at the picture 
of military outlays. A more or less 
permanent level of military spending 
‘KOPPERS COMPANY, INC. in the $30-35 billion range is gener- 


Chemical Division, Dept.CE-103 , Pittsburgh 19, Pennsylvania ally predicted. Thus a cutback to that 
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CORROSION RESISTANT VALVING 


DATA SHEET 


New Data on TEFLON* Diaphragms 
for Hills-McCanna Saunders Patent Valves 


Solid unplasticized TEFLON 
sets new performance standards 
in previously tough services 


HILLS-McCANNA’S introduction of the first 
Teflon diaphragm early this year made the advan- 
tages of the Saunders Patent Valve available for 
the first time in the valving of many extremely 
hard-to-handle fluids. The Hills-McCanna Teflon 
diaphragm is solid Teflon. No plasticizer is used 
so there is no impairment of inert Teflon’s qualities 
or uniformity. The Teflon is not combined with 
any other material, not even the customary metal 
stud previously used to attach diaphragms. As a 
diaphragm, Teflon will handle temperatures to 
400°F. pressures to 100 psi. This, coupled with 
Teflon’s well known chemical resistance, makes 
possible satisfactory valving of virtually any 
concentration of mineral or organic acids; alkalies; 
alcohols such as aliphatic and aromatic, phenol, 
cresol; aliphatic, aromatic and chlorinated indus- 
trial solvents and many others. ' 


Performance proved in a 
wide variety of installations 


Pharmaceutical — Nitration, amination, chlorina- 
tion and sulfonation reactions handled up to 
100 psi, 400°F. 

Oil, Soap and Fat — Oleum, sulfuric acid, sulfonyl 
chloride and alkyl and aryl sulfonates handled 
-successfully. 


Antibiotic — Successfully used in solvent extraction 
service combining asceptic qualities with acid re- 
sistance of glass lining and packless construction. 


Petrochemical — Provides complete resistance to 
chlorine, sulfonation reagents and all types of 
chlorinated hydrocarbons. 


Paint and Varnish — Successfully handling solvents. 


Fertilizer — Offers complete resistance to low pres- 
sure ammonia and urea-ammonia solutions with 
no stuffing box required. 


Textile— Provides complete resistance to scouring, 
emulsifying, dispersing, sizing and kier reagents 
without stuffing box. 

Leather Processing — Successfully handling surface 
active agents, finishing agents and compositions, 


Write for additional reports of service in your industry. 


Cutaway view of aTefion diaphragm equipped Hills-McCanna 
Valve and a Teflon diaphragm. These valves are available 
with a wide choice of manual, remote and automatic opera- 
tors. Valve bodies of cast iron or any machinable alloy or with 
lead, glass, rubber, plastic, etc, linings. (For hazardous serv- 
ices OS & Y models with Teflon stuffing boxes are available). 


TEFLON diaphragms 
simplify chemicals manufacturing 


Mineral acids — sulfuric, nitric, hydrochloric, 
chromic — successfully handled in any concen- 
tration of 100 psi, 400°F. 

Organic acids—formic, acetic, oxalic, thiogly- 
colic, benzoic— handled at pressures to 100 psi, 
temperatures to 400°F. 

Alkalies—sodium hydroxide, potassium hydrox- 
ide, ammonium hydroxide— successfully handled 
to 100 psi, 400°F. 

Aliphatic and aromatic alcohols — phenol, cresol 
— handled at pressures to 100 psi, temperatures 
to 400°F. 

Aliphatic, aromatic, chlorinated industrial sol- 
vents— carbon disulphide, carbon tetrachloride, 
etc.—handled at pressures to 100 psi, tempera- 
tures to 400°F. 


FOR FURTHER INFORMATION 
Write, wire or phone: 


| 
| HILLS-McCANNA CO. 
| 
| 


| 
| 
| 
| 
2341 W. Nelson Street 
Chicago 18, Illinois 
J 


*Registered DuPont Trademark for Tetrafivoroethylene resin. As used in the 
Hills-McCanna diaphragm it is solid non-lubricated (non plasticized) Teflon. 
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For Industrial Roofing & Siding 


Z specify blade Mand 


Galvanized Sheets 


Ph th 


fol 


Engineers and designers of industrial and com- 
mercial buildings know galvanized sheets to be supe- 
rior building material for this type of construction— 
for roofing and siding. They know that 


particular! 

time-tested galvanized sheets offer: 

¢ SHORT-TERM plus LONG-TERM 
ECONOMY 


Low initial cost, low application cost, low 


per-year cost 


¢ STRENGTH OF STEEL; RUST-PROTEC- 


TION OF ZINC 


Withstand rough treatment, add structural: 


strength and are fireproof 


All galvanized sheets give years 
of sacked service. But the heavier 
the zinc coating, the longer the life 
of the base sheet. Because Various 
weights of zinc coating look alike 
on the surface, it pays to specify a 
“few haps sheet . . . Get the 

eaviest coating you can buy! 


IT’S THE ZINC THAT STOPS THE RUST 


For lo 
“Seal of Quality” with a zinc coating of 2 ounces per s 


quare 
For heavier coatings order according to ASTM Specification 


PERFORMANCE 


, rust-free service, specify a heavy duty sheet such as the 





Economics, cont... 


level from the $43 billion estimated 
for 1954 would mean a gap of about 
$10 billion. The question is, can 
civilian demand be increased enough 
to support a $10 billion boost in the 
production of civilian goods and serv- 
ices. The answer puts a premium on 
new and additional consumer purchas- 
ing power. 

At least part of that new purchasing 


| power will come from tax reductions. 


The excess profits tax is scheduled to 


expire Jan. 1, 1954, and personal in- 


come taxes are to drop 10 percent at 


| the same time. On April 1, 1954, a 


cut in corporate income taxes is due— 
down from 52 to 47 percent—together 


| with the reduction of several excise 
| taxes. 


And there are other stimulants. The 


_ low war and postwar level of public 


construction has left a tremendous 
backlog of needed public works. Be- 
cause of this, state and local govern- 
ment spending has been growing by 
about $1-2 billion a yedr and undoubt- 
edly will continue. 

New highway needs could require 


| average expenditures as high as $10 


billion annually over the next 10 years. 
Enormous school needs may require a 
$10 billion building program over the 
next 8 years. Other factors, including 
population growth, more leisure time 
and the trend toward a one-class mar- 
ket of prosperous middle-income 
people, will also have a good effect on 
the economy. 

But there are problems, too. The 
vast backlog of demand for durable 
goods and housing which existéd after 
World War II is no longer with us. 
Nor have we had the great expansion 
in liquid assets—bank savings and gov- 


ernment bonds—that took place in 
| 1941-45, And farm prices are down 


due to the recovery of foreign agricul- 
ture and our artificial farm price sup- 


port program, 
| We cannot assume, therefore, that 
_ there will be no economic readjust- 
ment problems. But there could be no 
_ more dangerous philosophy for the 
future of private enterprise than to 
| assume that government expenditures 
CO carwonic protection with Zinc Anodes () mar Metallic Zine Paint can’t be cut and that high military 
(CD Grape-mARKeD GALVANIZED sueeTs for Industrial Buildings | outlays should be continued indefi- 
Comp he nitely on a sort of latter-day WPA 
he Aa basis. Both government and business 
must face the problems, but there is 
_ no reason for making the government 
| into a directing and regimenting 
| agency. 


ATTENTION : 
MAINTENANCE 


DEPTS. y= 


Send For FREE VALUABLE BOOKLETS | 


American Zinc Institute, 60 East 42nd Street, New York 17, N. Y. Dept. CE-10 
Send booklets checked without cost or obligation 


Get the facts on MZP (Metallic Zinc 
Paint) for structural steel and gal- 
vanized surfaces. Also, zine for 
cathodic protection and grounding 
electrodes. Check coupon below. 


we 








Name of Individual 





Addr 
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See this new color movie 
on modern water development 





interesting! Educational! Helpful! 





For full information on showings of ‘‘DEEP WATERS” 
write the nearest Layne Associate Company 


LAYNE ARKANSAS COMPANY 
Stuttgart, Arkansas 


LAYNE ATLANTIC COMPANY 
Norfolk. Virginia 

LAYNE CENTRAL COMPANY 
Memphis. Tennessee 


INTERNATIONAL 
WATER SUPPLY LTD. 


London, Ont., Canada 


INTERNATIONAL WATER CORP. ' 
Pittsburgh, Pennsylvania 


LAYNE LOUISIANA COMPANY 
Lake Charles, Louisiana 


LAYNE MINNESOTA COMPANY 
Minneapolis, Minnesota 


LAYNE NORTHERN COMPANY 
Mishawaka, Indiana 


LAYNE NORTHWEST COMPANY 
Milwaukee, Wisconsin 


LAYNE NEW YORK COMPANY 
New York, New York 







LAYNE OHIO COMPANY 
Columbus, Ohio 


LAYNE PUMPS, INC. 
Lubbock, Texas 


LAYNE TEXAS COMPANY 
Houston, Texas 


LAYNE WESTERN COMPANY 
Kansas City, Missouri 


Water Wells 


Vertical Turbine Pumps 





Pocess Sndusly é y, vends Douglas Greenwald, McGraw-Hill Dept. of Economics 


CONSUMPTION. 








Industrial Chemicals index 





July June May 
(Est.) (Prelim) (Revised) 





INDEX 274.00 279.86 = 294.21 





Fertilizer .... sofee 54.92 65.75 
Pulp & Paper a ¥¥ x 31.00 31.14 
Petroleum Refining. + +++ ++ 28. 27.63 28.23 
tron & Steel cove 16. 17.28 18.34 
32.00 31.74 
24.25 24.88 
31.50 31.36 
10.94 11.40 
12.01 12.49 
4.10 4.41 
Explosives 9.30 9.28 
Rubber. .., . 6.80 6.79 
Plastics 0 ba 18.16 18.40 
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PRICES 


1947 Average 100 
if : eT Thi i 1 Pale. TOR Md oath A 8 SE Chemical Engineering's Price Indexes 


Chemicals No Change 
O:ls ond Fats uP *2.4% 




















Chemicals Oils & Fats 





As of September 1, 1953 125.51 58. 58 
Last Month August 1953 125.51 57.21 
Yeor ago 119.47 58.30 
Two yeors ago 119.24 74.29 
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HIGHLIGHT OF THE MONTH 








Synthetic Fiber 
Consumption Triples 





gr Billion Pounds 
64 





Yearly consumption of man-made 
fibers jumped almost 300 percent be- 
tween 1937 and 1951, while consump- 
tion of all other types of textile fibers 
rose only 15 percent. That's the 
gist of a recent survey of textile fiber 
consumption. 

: In the period covered, total fiber 
: Mon -moade used increased 1,662 million pounds 
0 - HESrs...: per year—a 35 percent rise. Of the 
debt ] total increase, synthetics accounted 

Source: Testite Organon; Du Pont oe 7 for a whopping 993 million pounds 
: Ue | per year. 
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Qu a number of years ago Revere coined the phrase 
“Bubbles have teeth.” This refers to the fact that 
what is called air entrainment is highly damaging to 
condenser tubes. Bubbles carried along with the cooling 
water set up a strong disturbance in it, disrupting the 
film that should protect the metal, and actually seeming 
to eat away the tube. The oxygen contained in the air 
bubbles also is destructive. Fortunately, the effects of air 
entrainment on condenser tubes are sufficiently distinc- 
tive to permit Revere Research to detect the trouble by 
examination of short lengths cut from tubes that have 
failed before their time. 

Thus it happens that every once in a while the Research 
Department in Rome, New York, working through the 
Technical Advisory Service, is able to say that there is 
air leaking into a condenser it has never seen, in a far-off 
state. The problem then is to seal the water system 
against the entrance of air. This is not always an easy 
task, and it is one that the Revere Technical Advisory 
Service is glad to tackle together with the customer if 
asked to do so. After all, we want our condenser tubes 
to last as long as possible; that’s what makes customers 
happy, and builds and preserves our reputation as pro- 
ducers of fine tubes. 

In one such instance of bubble trouble, the operator, 
a public utility, could find no visible sign of a leak. 
Checking and tightening every’ bolt and seal produced 
no results. Finally it was decided to put plate glass 
windows in some of the inspection plates, in order to see 
what was going on inside. This located the defect, a 
stream of bubbles being easily seen pouring out of a 

et. The water was flowing past that gasket with 
sufficient velocity to suck air in. 
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In another instance, a few samples of failed tubes from 
an oil refinery (located almost 3,000 miles away from the 
utility) were sent to Revere’s Research Department. The 
refiner was told that his trouble was due to bubbles. 
Again, a check of the condenser showed nothing. The 
water inlet and outlet lines and all gaskets and bolts 
seemed to be perfectly tight. Here was another puzzler. 
But once again it seemed plausible to assume that air was 
being drawn in where water velocity was high enough to 
create a suction. The search finally went all the way back 
to the water pumping station, where two cracked castings 
were located. Air sucked in through two tiny cracks was 
enough to doa lot of damage; bubbles do indeed have teeth. 


ti i iin 





_— 
i al 


Revere will gladly consult with you con- | 
cerning condenser tubes, their selection, 
specification, and conditions of use. For 
condenser tubes and tube sheets in all the | 


usual alloys, see Revere. i 


—_— 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


o +” a 
Mills: Ba Md; ad I1hy Detroit, M 
a Lag id Ay yg 
SEE REVERE'S “MEET THE PRESS’ OW WBC TELEVISION EVERY SUNDAY 
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Engineered 


ELEVATOR BELTING 


¥ 


CAR SHAKEOUTS 


Bulk Materials Handling Systems _ 
and Equipment for Chemical Processing 


Whether your problem is the han- 
dling of solid or liquid materials . . . 
dry classification . . . feeding or blend- 
ing of solids in bulk . . . Hewitt- 
Robins can provide you with the right 
answer. Because Hewitt-Robins is 
the only firm in its field which de- 
signs, engineers and constructs spe- 
cialized bulk materials handling and 
processing equipment to meet all the 
requirements on every job. 


Hewitt-Robins Engineering Division 
has engineers whose past experience 
qualifies them to solve almost any 
bulk materials handling and process- 
ing problem which might arise. 

Hewitt-Robins Machinery Division 
manufactures a complete line of spe- 


cialized machinery for conveying, 
screening, sizing, elevating, distrib- 
uting, blending and storing loose 
bulk materials of every description. 


Hewitt-Robins Rubber Division 
produces a wide range of rubber con- 
veyor belts, transmission belts, 
industrial rubber hoses and molded 
rubber products. 


By dealing with Hewitt-Robins you'll 
save time and trouble . . . our com- 
bined divisions will furnish you with 
better integrated bulk materials 
handling systems and better designed 
and constructed processing equip- 
ment to solve every chemical proc- 
essing problem. 


HEWITT-ROBINS 


EXECUTIVE OFFICES, STAMFORD, CONNECTICUT 
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You Better Service 


= } : Bs 


GYREX® SCREENS FEEDERS 


WATER HOSE 


STACKERS SECTIONAL CONVEYORS 


INCORPORATED 


DOMESTIC DIVISIONS: Hewitt Rubber * Robins Conveyors ¢ Robins Engineers * Restfoam 


FOREIGN SUBSIDIARIES: Hewitt-Robins (Canada) Ltd., Montreal + Hewitt-Robins Internationale, 
Paris, France * Robins Conveyors (5S. A.) Ltd., Johannesburg « EXPORT DEPARTMENT: New York City 
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CHECK FOR INFORMATION ABOUT 
THESE JOB-TESTED PRODUCTS FOR 
YOUR OPERATION 


CONVEYORS: 
C) —Belt 
C] —Sectional 
C] '—Vibrating 


BELTING: 
*_] —Elevator 
*C] —General Conveyor 
*(] —Hot Materials 
*L] —Rayon 
C] —Woeven Wire 
(] BUCKET ELEVATORS 
C) IDLERS 


SCREEN CLOTH: 

C] —Electrically Heated 

C) —General 
VIBRATING SCREENS: 

C] —Dewaterizers 

C) —General 

C)] —Hydrex® 

C) —Slip Lawn 
HOSE: 

*_] —Acid 

] —Air 

*_] —Fire 

*C] —Flexible Rubber Pipe 

*_] —Pinch-Valve 

*_] —Servall® 

*_] —Steam 

*_] —Twin-Weld® 

*C] —Water 

C] MECHANICAL FEEDERS 

C) STACKERS 

(1) CAR SHAKEOUTS 

C) TRIPPERS 

*_] MOLDED RUBBER GOODS 

C] DESIGN AND CONSTRUCTION 
OF COMPLETE MATERIALS 
HANDLING SYSTEMS 

*For immediate information about these 

industrial rubber products, call your 


Hewitt Rubber Distributor (See “Rubber 
Products,” Classified Phone Book.) 


Hewitt-Robins Incorporated 
666 Glenbrook Road 
Stamford, Connecticut 


city PO ZONE STATE 
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EXTRUDED “ALLOY” of rubber and plastic has high impact strength. 


New Plastic Molds With Ease 


Produced by simple extrusion in a wide range of 
thicknesses, this new copolymer of rubber and polystyrene 
will probably find its biggest use in vacuum molding. 


A new, low-cost blend of polysty- 
rene and rubber, which has high im- 
pact strength at no sacrifice in mold- 
ability, is now available to the tune 
of 500,000 pounds a month. And 
plans are already being made to 
expand this capacity. 

Unlike most other commercial 
rubber-plastic blends, which are chemi- 
cally copolymerized compounds, this 
new material—Campco $-300—is es- 
sentially a mechanical mixture, or 
“alloy.” It is produced by coprecipi- 
tating two lattices—acrylonitrile and 
polystyrene—and although some poly- 
merization undoubtably occurs due to 
the unsaturated nature of these lattices, 
physical compounding is of prime 
importance. Actually, the product's 
higher shock strength is achieved 
through greater elasticity. 

The alloy is precipitated as pellets 
which are then extruded in continu- 
ous equipment into smooth sheets. 
Sheet widths vary from 26-58 in., and 
thicknesses from 0.005-0.125 in. Any 
color can be produced in either a 
high-gloss or matte finish, all in one 
operation. Properties of the raw ma- 
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terial are shown in the accompanying 
table; sheet properties may vary 
slightly. 

Biggest advantage over the chemi- 
cal coplymers is in cost. The latter, 
although they have significantly higher 
impact strength than comparable al- 
loys, must be calendered, which neces- 
sitates a much higher price tag. In ad- 
dition, Campco claims its product is 
much more adaptable to vacuum 
molding techniques. 

These techniques, while still quite 
new, seem to be gaining favor rapidly 
among plastics molders. The method 
is simple. A sheet is warmed, locked 
in place over an inexpensive, simple 
mold and vacuum is applied. In less 
than a second the sheet snaps into the 
mold and cools into a fixed shape. 

According to Campco, the fullest 
utilization of this molding method 
requires a product like Campco 
S-300. Up to now, problems of sheet 
cost, sheet finish and speed of form- 
ing have retarded its development. 

Compared to straight plastics, 
Campco has 3-4 times greater impact 
strength than rigid vinyl, has a higher 


Properties of Campco S-300 


Tensile strength, psi 

Elongation, percent.............. 
Modulus in tension X 10°, psi 
ee 8' 


Izod unnotched 

Flexural strength................ 

Heat distortion, deg. F........... 

Flammability, in./min........... 

Bpecifc ¢ 

Ne IN 55 65 pieces cas ) 
Thermal coeff. of expansion 
in. /in./deg. C................. 6.5-8.5 K"10—-5 
26,000 

0.10 





Oe eg ae ea 
Water abso-ption, percent in 24 hr. 


heat distortion temperature, is lighter 
in weight per unit area and costs up 
to 30 percent less. Rigid vinyl, on the 
other hand, has a higher tensile 
strength. 

The major advantage over cellulosic 
plastics is in dimensional stability 
since Campco has extremely low water 
absorption characteristics. | Impact 
strength is somewhat higher, too, and 
although special cellulosics can be 
made with excellent impact strength, 
they cost considerably more. 

First large-scale application of the 
product will be in refrigerator parts, 
like door liners, drip pans and crispers. 
But many other uses are being in- 
vestigated, including industrial ducts, 
machine parts, wall tile and lighting 
fixtures. 

The company, which will make 
sheet only, not molded products, be- 
lieves that Campco S-300 can compete 
in many light structural applications 
that are now using conventional sheet 
steel, aluminum, wood, paperboard, 
glass and injection-molded plastics.— 
Campco Div., Chicago Molded Prod- 
ucts Corp., 2717 North Normandy 
Ave., Chicago 35, II. 


Rubber Film 


Combines properties of plastics 
and man-made rubber. 


A new rubber film that can be elec- 
tronically sealed to itself is now on 
the market. The new material— 
Vulcafilm—is said to permit the as- 
sembly of vessels of any size with 
fused, homogenous seams throughout. 
These “welded’” seams are stronger 
than the material itself, and neither 
cementing nor taping is needed. 

Principle use of Vulcafilm has been 
in the manufacture of oil tank. dia- 
phragms, as developed by Hammond 
Iron Works, Warren, Pa. One of 
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these is believed to be the largest all- 
rubber product ever made. 

Vulcafilm diaphragms are said to 
virtually eliminate evaporation from 
stored petroleum products, sealing 
product in and air out. In one de- 
sign the diaphragm rises and falls with 
the surface of the liquid. In another 
it is suspended in space by the vapor 
pressure of the liquid. 

While unsupported by fabric in 
this installation, Vulcafilm can be 
reinforced with many types of fabrics. 
Other modifications are claimed to 
make the product resistant to oil, 
gasoline, sunlight, heat, cold, acid 
and abrasion—B. F. Goodrich Co., 
Akron, Ohio. 


Gelling Agent 


Has strong, needle-like particles 
which make it useful for thick- 
ening lubricating greases. 


A_ new, low-cost bodying agent, 
Permagel, has been announced. An 
entirely inorganic colloidal form of 
the mineral attapulgite, it has a strong, 
needle-like particle strvcture, good for 
thickening high-quality, multipurpose 
greases. 

Permagel is said to yield lubricating 
greases with such qualities as: excel- 
lent low-temperature pumpability, no 
melting or dropping points, excellent 
physical and mechanical stability, 
good water washing and corrosion 
resistance and excellent bearing per- 
formance. Also, it can gel a wide 
range of petroleum oils and synthetic 
lubricants at a low cost per pound of 
finished grease. 

Other new or potential uses of 
this pure, grit-free product are in 
pharmaceuticals, rubber, paint, ad- 
hesives, inks, waxes, resins, textiles 
and insecticides, — Attapulgus Min- 
erals & Chemicals Corp., 210 W. 
Washington Sq., Philadelphia 5, Pa. 


Water Repellent 


Now being shipped as a water- 
dilutable emulsion for textiles. 


A well-known water repellent fin- 
ish for synthetics and synthetic blends, 
DeCetex 104, is now available as a 
water-dilutable emulsion. Simply add- 
ing water and a catalyst which ac- 
companies each shipment prepares a 
pad solution ready for use. Tests in- 
dicate that the solution is stable for 


IN BRIEF—A capsulsted listing of this month’s newsworthy products. 


It's New... 
Rubber-Plastic Alloy 
Rubber Film 
Gelling Agent 
Water Repellent 
Preservatives 


Nitrogen Solution 
Cutting Fluid 
Polyamide Resins 
Meta-Phenols 
Thermal Insulator 


Three New Plastics 
Anthracite 

Resin Concentrate 
Slime Preventive 
Sodium Epoxystearate 


Flame Retardant 
2-Pyrrolidone 
Cellulose Polymers 
Furane Resin Cement 
Strippable Coating 


Radioisotopes 
Rosin Size : 
Rust Preventive 
Polymeric 

Water Detector 


Vinyl Acetate Polymer 


It’s Good for... See Page... 
Applications needing high impact strength at low cost. ..368 
Oil tank diaphragms with or without fabric reinforcement, °68 
Thickening high-quality, multipurpose greases..........- 369 
High spray ratings after laundering 369 
Protecting against fungal attack of many surfaces 


Giving crops vigorous growth and increased yield 

All kinds of machining and grinding 

Waterproof and greaseproof coatings 

Phenolic resins because of high meta substitution 
Protecting metals at temperatures above their melt points. 370 


Chemical, mechanical and electrical applications......... 372 
A new, non-fuel use as a carbonaceous filter aid 372 
Urea-formaldehyde resins because of low water content. . 

Holding solids found in water in solution 374 


Making derivatives of 9, 10 dihydroxy stearic acid 


Applying to most cellulosic materials..............+«+. = 
Reactions involving substitution on ring nitrogen 

Many applications; more are sought 

Acid brick or tile mortar 

Protecting metals during drawing operations 


Small users because they're offered in microcurie lots. ...378 
Reducing amount of size needed by 50 percent 378 
Steel and cast iron during storage 

Sealing formulations 

Determining trace amounts of water 


Eliminating the need for additional plasticizers 
Industrial preservatives; available in flake form........ 880 


O-Phenyliphenol 





24 hours, while both emulsion and 
catalyst are stable for at least 3 
months. 

According to the manufacturer, fab- 
rics treated with DeCetex 104 Emul- 
sion retain very high spray ratings 
after laundering or dry cleaning. ‘They 
also have a high order of stain re- 
sistance and possess a desirable hand. 

The finish is colorless, easily ap- 
plied in conventional equipment and 
does not require afterwash or neutral- 
ization. It can also be mixed with 
common crease resistant resins.—Dow 
Corning Corp., Midland, Mich. 


Preservatives 


Protect against fungal attack on 
house exteriors, paper and even 


rope. 


Costly microbiological damage— 
mold, rot, mildew and decay—is a 
common problem both in industry 
and in the home. Now Hercules has 
come up with some preservatives that 
both kill and prevent the growth of 
the causative organisms. 

These fungicidal agents are based 
on Hercules’ Rosin Amine D (techni- 
cally pure dehydroabietylamine), a 
primary amine derived from a specially 
treated rosin. thysically it is a vis- 
cous, amber-colored liquid that’s in- 
soluable in water, but completely 
soluble in gasoline, kerosine and other 
organic liquids, 

The amine and‘ two of its salts, 
Rosin Amine D acetate and Rosin 
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Amine D pentachlorophenate (dehy- 
droabietyl ammonium _pentachloro- 
phenoxide) are toxic to most common 
bacteria and fungi and prevent micro- 
biological deterioration of most com- 
mon materials. Both the amine and 
the acetate have excellent bactericidal 
activity which makes them effective 
for the preservation of protein and 
carbohydrate solutions and for pre- 
serving cellulosic materials in conjunc- 
tion with water repellents. 

One limitation is the reactivity of 
both materials. They combine with 
acid radicals in some systems which 
sometimes increases, but sometimes 
lessens, their activity. 

The pentachlorophenate is formed 
by reaction of Rosin Amine D and 
pentachclorophenol. Under most con- 
ditions of use this product is chemi- 
cally inert and nontoxic to warm- 
blooded animals. There is no odor 
problem and although insoluble in 
water, it has excellent solubility in 
hydrocarbons, and is easily emulsified. 

This salt is in use as a fungicide in 
paper for soap wrappings, and shows 
promise in kraft and bag stocks, in- 
sulating board, wrapping paper and 
similar materials. It is also being used 
to preserve cotton fabric, beltings and 
rubberized fabric. For the last use it 
is even being milled into the rubber 
before application in order to preserve 
embedded cord. 

The acetate is particularly useful in 
special textiles where its lack of color, 
its strengthening effect or its good 
adhesiveness are desirable. Both the 


369 





acetate~and the pentachlorophenate 
are used in preserving rope, cordage 
and twine. 

The amine and the acetate are be- 
ing used in starch and protein solu- 
tions to prevent putrefaction during 
use and storage. These include solu- 
tions used in paper coating, wallpaper 
printing, pastes and adhesives.—Her- 
cules Powder Co., Wilmington, Del. 


Nitrogen Solution 


A safe, economical way to apply 
supplemental nitrogen to the soil. 


The first direct application nitrogen 
solution to contain nitrate of soda has 
been introduced to agriculture. Called 
Sodan, it will be sprayed on pastures, 
small grains and row crops, such as 
corm and cotton. Airplanes can be 
used (above), but spray trucks and 
hand sprayers are almost as effective, 

The special feature of this new solu- 
tion is its nitrate of soda content. 
Nitrate of soda was first introduced in 
this country about 25 years ago, but 
has never before been available in a 
direct application solution. Its major 
functions are to give crops vigorous 
growth, increased yield and ability to 
resist bad weather. 

Sodan is a clear, colorless liquid con- 
taining about 20 percent nitrogen, in 
the form of sodium nitrate and am- 
monium nitrate. The first tank cars of 
this product have already been 
shipped.—Nitrogen Div., Allied 
Chemical & Dye Corp., 40 Rector 
St., New York 6, N. Y. 


Cutting Fluid 
Contains no oil, is water solu- 
ble and protects against rust. 


Here’s an unusual, water soluble 
(non-oil) phosphorus compound that 
can be used as a cutting fluid for all 
kinds of machining and grinding 


370 


which permit a water-type compound. 
The company claims that this product 
is capable of displacing the usual sul- 
furized, sulfurized chlorinated and 
mineral oils. 

Called Tuff-Kut 77, the product 
can be used as a broaching lubricant 
in either horizontal or vertical appli- 
cations. Concentrations range from 
8:1 to 30:1, water to fluid, and fin- 
ishes are said to be better than when 
straight oils are used. 

A true translucent emulsion rather 
than a dispersion, Tuff-Kut 77 is non- 
corrosive, nontoxic and perfectly sta- 
ble. Grinding is accomplished with 
less burning, more stock removal and 
higher water concentration.—Lubri- 
cants, Inc., 1320 Oakman Blvd., De- 
troit 6, Mich. 


Polyamide Resins 


Can be used in many types of 
coatings, including waterproof 
and greaseproof. 


The availability of three new poly- 
amide-type resins has been announced. 
They are suitable for both solvent and 
hot-melt application in decorative, 
greaseproof, waterproof, heat-sealing 
and water-vapor-proof coatings. 

Called the Nopcote series, these 
resins range from “soft and tacky” to 
“hard and brittle.” They are desig- 
nated by their softening points (deg. 
C.): Nopcote 45, 105 and 190. In- 
termediate consistencies and melting 
points can be obtained by blending, 


and all three products are resistant to 
strong alkalis, mild acids and hydro- 
carbon solvents. 

Each of these resins can be blended 
with rosin and rosin derivatives, phen- 
olic and maleic resins, S$. S. grades 
of cellulose nitrate, and small amounts 
of paraffin wax. The higher alcohols 
are primary solvents for the series, 
but large proportions of aliphatic and 
aromatic hydrocarbon solvents car 
be used as diluents.—Nopco Chemi- 
cal Co., Harrison, N. J. 


Meta-Phenols 


Have a total phenolic content of 
about 98 percent by weight. 


The newest product of coal hydro- 
genation, Meta-Phenols 220, is now 
available in tank car lots. This prod- 
uct is a mixture of reactive cresols, 
xylenols and ethyl phenols, with a 
boiling range of 207-230 deg. C. 
Total phenolic material in the mix- 
ture is about 98 percent by weight, 
with a high proportion of meta sub- 
stitution. An average of approxi- 
mately 2.2 ortho and para positions 
per molecule are open. 

Meta-Phenols 220 will probably be 
useful as an intermediate for all types’ 
of phenolic resins, particularly for 
surface coatings with chemical, alkali 
and soap resistance. It can also be 
used in phenolic dyestuffs and in 
syntheses involving ring substitution 
on a phenol. 

Nonionic 


surface active agents, 


NEW THERMAL INSULATOR CAN BE SPRAYED ON METALS 
Pyrolock, a new insulating material, is said to 
melting 


tures above their 
wi! 


surfaces fot protection against water, acid, alcohol and weather.—B. F. 
., Akron, Ohio. 
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HUNDREDS OF TIMES FINER 


THAN THE FINEST WIRE MESH. . 


- A CELITE FILTER CAKE! 


With Chit; Fibtiation, you are pas perfect clarity 


Herz is a clarification method which 
can remove even the finest suspended 
solids .. . a Celite* Filter Cake contains 
more than 2,500,000 filter channels per 
square inch of surface. Here, too, is a 
method so flexible that it permits the 
right balance of fast flow rate and high 
capacity, with the degree of purity and 
clarity required. 

Celite powders may be used with any 
type of conventional filter. Only 2 simple 
steps are required. First, a “pre-coat” of 
Celite is deposited on the filter medium. 
Second, small amounts of Celite are 
added to the solution, to form a con- 


JM 
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tinuously fresh filter surface. To meet 
different filtration requirements, Celite 
is available in nine standard grades of 
microscopically controlled particle size. 
Utmost uniformity is assured by exclu- 
sive processing techniques. 

The extraordinary efficiency and flex- 
ibility of Celite Filtration have made it 
the standard for entire industries. For 
perfect clarity in food products such as 
jellies, sugar, wine, beer . . . for highest 
purity in antibiotics . . . for removal of 
impurities from chemicals, petroleum, 
dry cleaning solvents . . . Celite offers 
unequalled advantages. 


If you want to improve your present 
filtration system or find an economical 
way to utilize filtration in your process- 
ing, investigate the Celite method now. 
One of the Johns-Manville Celite Filtra- 
tion Engineers will gladly discuss your 
problem. These men are backed by com- 
plete technical services and the Johns- 
Manville Research Center, largest labo- 
ratory of its kind in the world. For further 
information write Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 199 
Bay Street, Toronto 1, Onturio. 


*Celite is Johns-Manville’s registered Trade Mark 
for its diatomaceous silica products, 


Johns-Manville CELITE riter aips 
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At this very moment, 
hovering over your plant, 
Fite is ready ( swoop down on 
storage Spaces, electrical generating 
equpment, record vaufts, 


But like 9 bird of prey, (6 


casts a warning shadow... LF 
you have 2 K; IDDE- Industria { 
Smoke Detector. 


Walter Kidde & Company, Inc. 
1028 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 





| chemical 


Propucr News, cont. . . 


plus organic and inorganic esters, can 
be made from the product, too, be- 
cause the hydroxyl groups react nor- 
mally —Carbide €& Carbon Chemi- 
cals Corp., 30 East 42nd St., New 
York 17, N. Y. 


Three New Plasties 


For chemical, mechanical and 
electrical applications. 


© Rivichlor (rigid vinyl), an un- 
plasticized thermoplastic with good 
resistance, high impact 


| strength and good fabricating charac- 


teristics. It is said to be finding wide 


| application in the chemical field’ for 
| pipe (above), fittings, tank linings 


and formed and molded pump and 


| valve parts. 


e Dur-Ace, a new thermoplastic, 


multi-polymer material with high im- 
| pact strength, good dimensional sta- 
| bility and good chemical resistance. It 
| is now being used for formed and 
| draw-molded parts and corrosion-re- 
| sistant pipe. 


© Ace-Flex, a tough, flexible, light- 


| weight plastic with good electrical 
| properties and good chemical resist- 


| bottle-filling machinery, 


ance. It is nontoxic and can be steam- 
sterilized. Biggest present uses are in 
laboratory 


| lines and battery separators.—Ameri- 
| can Hard Rubber Co., 93 Worth St., 
| New York 13, N. Y. 


| Anthracite 





Has new, non-fuel use as a car- 
bonaceous filter aid. 


AnthraAid, a new carbonaceous fil- 
ter aid, is a talcum-like substance 
made from anthracite coal. It can be 
used in almost any operation in which 
suspended solids must be removed. 

The new product is a refinement of 
one of the company’s older filter aids, 
Anthrafilt. It has already been plant 
tested by several large chemical and 
food companies with favorable results. 

The most widely-used filter aid is 


| diatomaceous earth—skeletal remains 


} 


of aquatic plant life. The only large 
deposits of this substance, however, are 


October 1953—CuemicaL ENGINEERING 





VITAL LINKS Frigir pEduction 


Available in tank car quantities: 

Methanol 

Ethanol 

lsopropanol 

n-Butyl Alcohol 
Methyl Amy! Alcohol 
2-Ethylbutanol 
n-Hexanol 
2-Ethylhexanol 
Diisobuty! Carbinol 


Trimethy! Cyclohexanol 
(solid material—carload lots) 


drum quantities: 


Trimethy!l Nonyl Alcohol 
Tetradecanol 
Heptadecanol 
Undecanol 
2-Mercaptoethanol 
3-Methoxy Butanol 


development 
quantities: 


Pentanol-3 
Heptanol-3 
Tetrahydropy- 
ran-2-Methanol 


For alcohols of highest purity, quality, and specification requirements, 
call CaRBIDE, one of the largest producers of industrial alcohols today. 


Nineteen alcohols ranging from 1 to 15 carbon atoms are available. 


Methanol, ethanol, isopropanol, and n-butyl alcohol are avaiiable in CARBI DE 


a variety of specification grades to suit your requirements. AND CARBON 


Fast delivery of less than carload lots can be made from warehouse CHEMICALS 
stocks in major cities. Tank truck service on some of these alcohols is 


also available in major industrial areas. 


For further information ori these alcohols or any of Cansive’s chemi: 
cals, call or write the office nearest you. Offices are located in 21 prin- 


cipal cities. In Canada: Carbide and Carbon Chemicals, Limited, T oronto. 
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GOLD AND SILVER 


Sheet, Foil and Ribbon, pure and in alloy. 
Seamless Tubing. Laboratory Apparatus and 
Process Equipment. 

Karat Golds. Fine Gold Anodes. 


LTINUA 


Sheet, Wire, Tubing, Gauze and Fine 
Foils. 


Platinum Meta! Catalysts—Concentrated 
forms and on carriers. 


Salts and Solutions. 


Stills, Retorts, Electrodes and other Spe- 
cial Process Equipment to order. 


Laboratory Wares of all description. 
Palladium, Iridium, Osmium, Rhodium 
and Ruthenium. 


Fine, Sterling and Coin. Sheet, Wire, 
¥ highest pr j Circles and Foil. a 
@ pay ig Plays olied, Cast or in 
platinum and facilities for Shot Forms. 


Fine Silver Anodes. 
8 Silver Brazing Alloys and Fluxes for eve 
num prom reconey of gon “3 


industrial requirement. 
WE INVITE YOUR INQUIRIES AND WILL sed ON REQUEST FOLDERS: 
C-20, “Platinum, Silver 


THE AM ERICAN 
-iomged x ANY Mi WORKS 


731 NEW JERSEY R.R AVE 
NEWARK 5.N.J 
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in the Far West which means big 
freight bills. 

AnthraAid has two main advan- 
tages: its composition—mainly carbon 
which is insoluble in alkalis—and 
good geographic location — eastern 
Pennsylvania—close to the big eastern 
markets. This last gives it a big eco- 
nomic advantage. 

The company is going ahead full 
blast in developing other non-fuel 
uses for anthracite that will be of 
value to the chemical processing in- 
dustries. —- Anthracite Equipment 
Corp., Wilkes-Barre, Pa. 


Resin Coneentrate 


Of formaldehyde and urea in 
water will cut production times 
for synthetic resins. 


A new raw material for resins, UF 
Concentrate-85, should enable syn- 
thetic resin manufacturers to increase 
production in reduced time, according 
to Allied Chemical & Dye. And they 
can use existing equipment with no 
increase in cost. 

The product is composed of 61 per- 
cent formaldehyde and 24 percent 
urea in a water solution. Previous 
urea-formaldehyde solutions have con- 
tained considerably more unproduc- 
tive water which had to be shipped, 
handled and eliminated in the manu- 
facturing process. 

The new solution will allow manu- 
facturers of urea-formaldehyde resins 
to charge large quantities of resin- 
forming ingredients to each kettle 
since the water has been “squeezed 
out.” Batches are thus increased. 

And process time is reduced be- 
cause of the shorter time required 
for dehydration. Shipping costs are 
reduced as a result of having less water 
to handle, and there is no increased 
cost to the user of the concentrate.— 
Nitrogen Div., Allied Chemical & 
Dye Corp., 40 Rector St., New York 
6, N. Y. 


Slime Preventive 


Holds in solution solids usually 
found in water instead of de- 
positing them in sump tanks. 


Primarily developed for use in 
forced draft cooling towers or conden- 
sers with small sump tanks relative to 
the amount of water being evaporated, 
this new water conditioner, Vapco 
Preventive, is said to embody a new 
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principle of operation. Instead of pre- 
cipitating the solids into a sludge, 
Vapco complexes them and holds 
them in solution which is drained 
off once a month. 

For use in new water cooling equip- 
ment, or in old equipment that has 
been conditioned by two other prod- 
ucts, Vapco Slime-X and Vapco 
Cleaner, its purpose is to keep con- 
densers clean and operating at top 
efficiency. The product is neither 
acid nor alkaline, will not harm wood 
or metals nor discolor the water, and 
contains chemicals to inhibit slime 
and algae growth and to prevent cor- 
rosion. - 

The two preconditioners are new, 
too. Vapco Slime-X is an organic 
chlorinated phenol containing a pen- 
etrant and an_ interfacial §contact- 
ing agent. Its purpose is to effectively 
kill slime bacteria and algae growth ie 
which may be present in older towers. DIAGRAM 
Both the Preventive and the Slime-X | 
contain anti-foaming agents. 

Vapco Cleaner is an acid-type salt 
designed to remove scale and other 
incrustants. The cleaning process 
takes 6-10 hours.—Garman Co., Inc., 
St. Louis, Mo. 


Sodium Epoxystearate 


A source of epoxystearic acid for 


making derivatives of 9, 10 dihy- 
droxy stearic acid. 


A valuable chemical intermediate, 
sodium epoxystearate, is now available 
as a powder containing not less than 
90 percent of the sodium salt of 9, 10 
epoxystearic acid. More stable than ; 
the acid, the salt is more suitable for sais eaabicine ane 
the preparation of derivatives. hnow that our side 
Sodium epoxystearate has all the experience in all 
usual properties of fatty acid soaps, Pemecet id Does 
plus those of a very reactive oxirane A helpfulto you. 
structure such as occur with ethylene a Bulletin 
oxide. This epoxide group reacts ; hips 
with other chemicals having a reactive 
hydrogen to form the corresponding 
derivatives of 9, 10 dihydroxy stearic 
acid. 
The chemical should be of interest 
as an oil or grease additive, as a cor- 
rosion inhibitor for aqueous systems 
operating at low temperatures on the 
alkaline side and in detergent and cos- 
metic specialties. 
The salts of 9, 10 dihydroxy stearic 
acid have similar uses and in addition 
are used to stabilize polyvinyl chloride 
and as drying catalysts for paints and 
inks. 
Epoxystearic acid can be used to 
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DEPENDABLE QUALITY 


HE dependable quality of papers and 
f Gpentboesy used in chit om Multi- 


Walls... combined with the most modern 
and efficient production methods and 
equipment . . . assures you of the finest 
paper bags on the market. 

nsult the Hammond man near you 
for Hammond Multi-Walls that meet all 
shipping requirements of your products. 
You can rely on him for accuracy and 
promptness in filling your needs. 








SAVE CAR OF COAL WEEKLY 


for This Large Steam User 


Following replacement of all tures which Nicholson traps ef- 
steam traps of various makes, fect. See why large industrial 
© aha case Ae <— and institutional steam users are 
con siden th'| cared per - increasingly wantertizing on 
besides much better heat distri Nicholsons. 5 types; for heat, 
bution”. Credit is given the ~power, process; sizes 14" to 2"; 
higher and more even tempera- _ pressures to 250 Ibs. 


Type tye & 


Send for BULLETIN 853 
206 Oregon St., Wilkes-Barre, Pa. 


CIN NIGHOLSONTI 


TRAPS - VALVES : FLOATS 
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| modify alkyd resins and in the synthe- 
| sis of many textile specialties —W. C. 
| Hardesty Co., Inc., 41 East 42nd St., 


New York 17, N. Y. 


Flame Retardant 


Can be applied to most cellu- 
losics, including. cotton, paper, 
cork and straw. 


Commercial production of Du 
Pont’s new flame retardant, X-12, is 
now underway. One eastern crepe 


| paper mill has switched entirely to the 
| new formulation, successor to the 
| company’s CM flame retardant, and 
| other mills and plants are scheduled 
| to follow. 


The new product is claimed to be 


| miles ahead of earlier ammonium- 
| based chemicals which weakened tex- 
| tiles, made them stiff or dulled their 


colors. X-12, a renewable type, has 
actually improved dye fastness in 23 


| out of 45 cases where the compound 


was applied to cloth. 

Buffered action which keeps the 
pH high even at elevated tempera- 
tures is the key. From a nearly neu- 
tral pH of 6.7, it hydrolyzes to only 
5.5 after an hour at 275 deg. F. This 
freedom from highly acid conditions 
is said to permit rapid drying at higher 
temperatures without browning, ten- 
dering or reduced aging characteristics. 

White, crystalline X-12 is water 
soluble and excess solution can be 
stored for future use without loss of 
effectiveness, Typical fabrics that can 
be treated with X-12 are work cloth- 
ing (above), curtains, draperies, rugs 
and sheetings. Paper products range 
from molded products and insulating 
papers to crepe.—Grasselli Chemicals 
Dept., E. I. du Pont de Nemours & 


| Co., Inc., Wilmington, Del. 
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2-Pyrrolidone 
and Derivatives 


Good as chemical intermediates 
and for polymerization and sol- 
vent uses. 


The availability of 2-pyrrolidone 
and its N-methyl and N-vinyl deriva- 
tives has just been announced by Gen- 
eral Aniline & Film Corp. All three 
are derived from high-pressure acety- 
lene reactions. 

2-Pyrrolidone, available in tankcar 
quantities, -is a five-membered _het- 
erocyclic ketone. Its main value is as 
an intermediate in reactions involving 
substitutions on the ring nitrogen. 
The ring can also be opened to form 
a-aminobutyric acid. 

N-Methyl-2-pyrrolidone, _ available 
only in limited quantities, is a selective 
solvent for use in gas streams. It is 
claimed to be capable of dissolving 39 
times its own volume of acetylene at 
room temperature. It is also a solvent 
for many resins, including, acrylon- 
itrile, ethyl cellulose and polystyrene. 


N-Vinyl-2-pyrrolidone, available in ° 


drum lots, polymerizes readily into 
water-soluble polymers that have good 
complexing ability. It can also be used 
in copolymerization reactions with 
acrylic acid, acrylonitrile, styrene and 
other vinyl monomers. Products ob- 
tained from these reactions are cur- 
rently used in applications ranging 
from adhesives to surface active agents. 
—General Aniline Works Div., 435 
Hudson St., New York 14, N. Y. 


Cellulose Polymers 


Have wide range of known ap- 
plications; more are sought. 


“What can you do with these three 
new polymers from cellulose?” That's 
what Hercules is asking this season. 
Here are the products and known uses. 

e Ethyl hydroxyethyl cellulose 
(EHEC-3U): highly substituted; 
gives high-melting films. Soluble in 
hydrocarbons with KB values over 
36, in mixtures of 96 parts heptane, 
4 parts isopropanol, and in esters, 
ethers and ketones. Known uses: to 
thicken inks, varnishes and liquid hy- 
drocarbon mixtures. Addition of 


0.2-0.3 percent has antifloating action 
on pigmented enamels, 

© Carboxymethyl hydroxyethyl cel- 
lulose (CMHEC): insoluble in usual 
organic solvents, but soluble in wa- 
ter and resistant to precipitation by 
salts and ions. Known uses: coatings, 
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Sier-Bath 


ROTARY 


PUMPS 








External Gear & Bearing 
Bracket Type for non-lubrica- 
' ting materials 











for lubricating materials 






for lubricating materials 





Send for literature, naming pump type or stating 
general requirements 





Founded 1905 





tterual Geer & Seatg Type 





Internal Gear & Bearing Type 





Lines... 


Now available in 


Many Types 


Easily adapted to 
meet perticular needs 





SCREW PUMPS 


—extra heavy duty — 


For pumping fuel oils, crude 
oils, cellulosics, distillates, 
etc., 32 SSU to 1,000,000 
SSU. Capacities 1-700 GPM; 
discharge 1000 PSI for 
viscous liquids, 500 PSI for 
water or light oils. Avail- 
able in corrosion-resistant 
alloys ... with steam jack- 
eted bodies, jacketed stuff- 
ing boxes, water cooled 
bearings 




















“GEAREX”’ PUMPS | 


— heavy duty — 
For pumping oils, varnishes, 
solvents, molasses, etc., 32 
SSU to 500,000 SSU. Ca- 
pacities 1-550: GPM; dis- 
charge 250 PSI for viscous 
liquids, 50 PSI for water or 
light oils. Available with 
steam jacketed bodies. 











New “HYDREX”’ PUMPS 


— high capacity, low cost — 
For pumping fluids and semi-fluids, 
32 SSU to 250,000 SSU. Capacities 
1-500 GPM; discharge 300 PSI for 
continuous duty, 500 PSI for inter- 
mittent service. 













Sier-Bath GEAR and PUMP CO., Inc. 


9259 Hudson Bivd., North Bergen, N. J. 
Also Manufacturers of Precision Gears and Flexible Gear Couplings 












CHEMISEAL GASKETS 


ARE IMPERVIOUS FO 


ACIDS, CAUSTICS, SOLVENTS 


: 


UNITED 
STATES 
GASKET 
COMPANY 


Chemiseal Teflon-jacketed 

goskets ore available in 

ony size, with a variety of filler 
moterials svitable for glass, glass- 
lined, porcelain-lined, Corbate, Haveg or 
metal piping and equipment. These filler: 
are protected on both faces and the 
inside diameter by the chemi- 

cal resistant Teflon jocket. 


Solid Teflon cut gos- 

kets are ovolicble either 

as ring or full face gaskets for 

all standord pipe sizes or for 
irregular shaped openings. Solid Tefion 
gaskets V4" thick generally can be 


‘used wherever a Vs’ compressed 


osbestos gasket would 
be mechanically suitable. 


Propuct News, cont. . . 


textile and paper sizes, polishes, de- 
tergents, foam controllers. 


e Hydroxyethyl cellulose (Natro- 
sol): insoluble in organic solvents, 
but soluble in water solutions of 
strong alkalis (2-15 percent conc.). 
Known uses: coagulant aid in alum 
clarification of water; a depressant for 
silica in mineral and oil separations; 
textile finishes; thickener for alkalis 
and alkaline solutions. Forms water- 
sensitive films which desiccant and 
adhesive powers——Hercules Powder 
Co., Wilmington, Del. 


Here’s a new furane resin cement 
that sets quickly by internal chemi- 
cal reaction. Resiment is the prod- 
uct, and it’s used as a mortar for 
acid brick or tile in corrosion-re- 
sistant tank linings, floors, sewers 
and towers at temperatures up to 
375 deg. F. It is claimed to have 
low porosity and high compression 
and tensile strengths. — Delrac 
Corp., Watertown, N. Y. 


A tough strippable coating that’s fast- 
drying has just been developed. 
Supplied as a solvent solution, CD 
Strip 100 is said to be water-insolu- 
ble and extremely strong even in 
thin gages. Main uses to date have 
been in protecting aluminum and 
other metals during drawing and in 
the general protection of glass, 
phenolic laminates and similar sur- 
faces. — Chemical Development 
Corp., Danvers, Mass. . 


Safe, low-cost radioisotopes are now 
being bottled and sold “over the 
counter” by mail. No AEC author- 
ization is needed, no formal train- 
ing at Oak Ridge and no elaborate 
safety precautions. Previously only 
relatively large radiations—millicu- 
ries—could be bought, but now all 
25 of the compounds being offered 
can be obtained in microcuries—a 
thousandth of a millicurie—Fisher 
Scientific Co., 717 Forbes St., Pitts- 
burgh 19, Pa. 


Paste-fortified rosin size, in a new 
grade, has been developed for the 
paper industry. Called Pexol 240, 
the new size is made from dark 
rosin and is said to provide a highly 
efficient size at low cost. Reduc- 
tions up to 50 percent in the 
amount of size needed have been 
reported by mills which changed 
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Can any of these 







Trode-Mork Reg VU. S. Pat. OF. 


help you ? 


Are you interested in the handling and 
storage of soda ash? Do you want tech- 
nical information on caustic soda or 
liquid chlorine? Or perhaps you're inter- 
ested in the procedure for the analysis 





































SOLVAY PROCESS DIVISION [7] No. 8—Alkalies and Chlorine 
























SOLVAY TECHNICAL BULLETINS 


of alkalies, This is just part of the vast 
store of information that is included in 
Solvay Technical and Engineering Serv- 
ice Bulletins. And all this extra tech- 
nical help is yours for the asking. 

Throughout American industry, 
Solvay Technical Bulletins have been 
accepted as an important source of in- 
formation on the use and handling of 
alkalies and associated chemicals. Used 
in conjunction with your own experi- 
ence and knowledge, this literature can 
be a valuable aid in your daily work. 

As an important branch of Solvay 
Technical Service, these bulletins con- 
tain authentic information based on 
actual laboratory research and field 
service. All material is written by men 
who are authorities in their respective 
fields; all the facts are the result of years 
of experience. 

All these Solvay Technical and En- 
gineering Service Bulletins are available 
free, without any obligation. Fill in and 
mail the coupon, indicating the bulletins 
you want. 





SOLVAY 
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Allied Chemical & Dye Corporation in the Treatment of Municipal 
Rema 61 Broadway, New York 6, N.Y. and Industrial Water NAME 
Please send me, without cost or obliga- ‘ . 
tion, the Solvay Technical and Engineer- O No. 9—Analy sis of Alkalies ORGANIZATION 
ing Service Bulletins I have checked. [] No. 11—Water Analysis 
0. at Chloride in No. 12—The Analysisof Liquid ADDRESS 
oe, Chlorine and Bleach 
; (Pio. Side Age: &.- [] No. 14—Chlorine Bleach Solu- _— city ZONE 
( No. 6—Caustic Soda tions 
(] No. 7—Liquid Chlorine ( No. 16—Calcium Chloride STATE Ak-io 















like a hunting hound... 


COMME 


TRACEMETAL TRACKERS 
No hound can ever be quite so selective in its hunting methods as the Versenes. 
These powerful Chelants track down traces of any metal in a liquid. They then 
chelate, complex or sequester them so that they can no longer run wild and affect 
or otherwise interfere with chemical reactions, processes or products. 


CHEMICALS OF CONTROL 
The characteristics of the Versenes make them chemistry’s most precise chemicals. 
Because they give preferential mole-for-mole control over metallic ion contami- 
nants in solution, they put powerful new weapons into your hands. With them and 
the new chemistry of chelation you can hunt down, attack and destroy the unseen 
metal ion enemies that constantly upset the most careful calculations and spoil so 
many formulas, formulations, products and processes. 


QUALITY GUARANTEED 

Extremely stable at high temperatures throughout the pH range, the quality and 
complexing power of the Versenes is guaranteed in either sample or carload lots. 
Versenes are made only by the Bersworth Chemical Company under processes 
originated, developed and patented by F. C. Bersworth. Use them wherever me- 
tallic ions are giving trouble. Write Dept. M. Ask for Technical Bulletin No. 2 and 
samples, Chemical counsel available. 
VERSENE WATER TEST KIT. Tells total hardness in two minutes. Accurate to 
one gr. per gallon. Complete with instructions. $5.00 postpaid. 

\ 


Chamidtys mod precite chemical 


BERSWORTH CHEMICAL C9. 


FRAMINGHAM, MASSACHUSETTS 





WAREHOUSE STOCKS 
Chas. $. Tonner Co. Siege! Chemical Co., Inc. Wasatch Chemical Company 
Liberty Life Bidg. One Hanson Ploce 2225 South Fifth East 
N.C. Brooklyn 17, New York Salt Lake City, Utah 
Kroft Chemical Co., inc. Monn & Co., inc. Barada & Page, inc. 
917 West 18th Street 251 Point Bovlevard 
Chicago 8, Hlinois Providence, Rhode Island 


WEST COAST AGENTS 
Broun-Knecht-Heimann Co, Van Woters & inc. Braun Corporation 
Son Francisco, California Seottle, Wash. & Portiond, Ore. Los Angeles, Colifomia 
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Propucr News, cont. . . 


‘from a conventional dark size to 

this new product.—Hercules Pow- 

der Co., Wilmington, Del. + 

| Here’s a new rust preventive for steel, 
cast iron and iron alloys during stor- 
age. A mildly alkaline, water-solu- 
ble material, Compound NR-31 
leaves almost no visible film on the 
steel. Tests have shown that it will 
protect iron and steel against rust- 
ing in 100 percent relative humidity 
for several weeks or more. And it 
can be easily washed off—Enthone, 
Inc., 442 Elm St., New Haven 11, 
Conn. 





This new polymeric is suggested for 
use in sealing formulations because 
it is a neutral, water-soluble colloid. 
The material is the ammonium salt 
of the half amide of PVM/MA 
(methyl vinyl ether-maleic anhyd- 
ride polymer). A high-pressure acet- 
ylene derivative, it’s available as a 
white amorphous powder in car load 
lots—Commercial Chemical De- 
velopment Dept., General Aniline 
& Film Corp., 435 Hudson St., 
New York 14, N. Y. 


Traces of water can now be deter- 
mined by using a new reagent called 
Moistec. Useful in both laboratory 
and plant control work, it can be 
applied to anydrous solvents, paint 
thinners, higher alcohols, vegetable 
oils and several other products. The 
procedure needs no heating since 
the reagent is simply dropped into 
the sample.—R. P. Carnegie Lab- 
oratories, 117 Liberty St., New York 
6, N. Y. 


new vinyl acetate copolymer that’s 
“internally plasticized” is said to 
have permanent plasticity which 
eliminates the need for additional 
plasticizers. Called Darex Everflex, 
the new product doesn’t lose flexi- 
bility through aging, migration or 
the volatility of conventional plas- 
ticizers—Dewey & Almy Chemi- 
cal Co., Cambridge, Mass. 


_ O-Phenylphenol is now available as 
| white flakes which are essentially 
odorless and tasteless. This puri- 
fied’ form should increase the use 

of this chemical as an industrial 
preservative in materials where odor, 
taste and color are important.— 
Dow Chemical Co., Midland, Mich. 
—End 
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complete with continuous rate indication 








@ continual integration at rate of 
24 times per minute 


@ dust-proof drive mechanism 
immersed in oil 


@ heavy duty 100 rpm — 72 pole 
synchronous motor 


@ standard size pneumatic receiver 
and integrator 


@ front-of-panel accessibility 
and removal 


@ accuracy within 1% of full scale 


a” 





A 





Here, for the first time, is a full-size, rugged totalizer — so 
designed that it can be used in full size, miniature or 
graphic panels. A companion to the F & P Ratographic 
miniature indicator, it is another step in complete process 
instrumentation developed and perfected by the skilled 
engineers at Fischer & Porter Company. 

The entire unit occupies only six inches square of panel 
space. In extended position, as shown, instrument con- 
tinues to function, thus easily enables observation of 
mechanism. The highly accurate integrating unit gives 
the equivalent of continuous integration. The many other 
new features combined in this instrument suggest a care- 
ful comparison. Full information on request. 


FISCHER & PORTER CO. 


600 County Line Road, Hatboro, Penna. 


TM. F&P Co. 


Company owned sales and service branches strategically located throughout the world. 


zz 








hydrocarbon = 


Low Cost=High Purity 
ab?) cole) a, 






By low temperature purification 
of coke-oven gas 

or hydrogen-rich 

refinery gases 


By the partial oxidation 
of natural gas 

or liquid fuels 

with oxygen 


HYDROCARBON RESEARCH, INC. 
115 Broadway, New York 6,'N. Y. — 





NEW DELHI, INDIA—A. R. Palit & Company, Sujan Singh Park, Post Box 671, Cable: Palitar 
petroleum and chemical 


processing for profit 














Cable: Hydrocol 
TRENTON, NEW JERSEY—Hydrocarbon Research, Inc., Development Laboratory, P. O. Box 1419. 
PARIS, FRANCE—Hydrocarbon Engineering, S.a.r.L. 44, Avenue des Champs-Elysées, Cable: Hydrocarbon, 
‘ DUESSELDORF, GERMANY—Hydrocarbon Mineraloel, G.m.b.H., 15-17 Fuerstenwall. Cable: Hydromin. 
RIO DE JANEIRO, BRAZIL—General Heitor Pedroso, Rua da Quintanda, 20, Sala 801. Cable: Bispetro. 
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Only Midwest ‘‘Long-Tangent” 
Elbows have these longer tan- 
gents (dotted lines indicate their 
length beyond ends of ASA 
Elbows). Tangents are % of 
nominal diameter: a 12” elbow 
has tangents 3” long. 


This young man’s dad also saves money. But he 
does it by specifying Midwest LONG- TANGENT 
Elbows whenever he needs welded piping. These 
elbows (see above) can be lined up with pipe 
more quickly and accurately. Less pipe is re- 
quired and a short nipple (with its extra cir- 
cumferential weld) is frequently eliminated, 





Slip-on welding flanges are easily used with 
minimum change in either flange or fitting. And 
then ... Midwest “Long-Tangent” Elbows cost 
no more than ASA Elbows. You, too, can save 





money by specifying them on your next weld- 
ing fittings order. 


MIDWEST PIPING COMPANY, INC. 
Main Office: 1450 ‘South Second Street, St. Lovis 4, Mo. 
Plants: St. Lovis, Passaic, Los Angeles and Boston 
Sales Offices: 

New York 7—50 Church $1. ¢ Chicago 3—79 West Monroe St. 
Los Angeles 33—520 Anderson $1. ¢ Houston 2— 1213 Capito! Ave. 
Tulse 3—224 Wright Bidg. © Boston 27-426 First $1. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


“WEST WELDING FITTINGS — 


pIPING DESIGN AND REDUCE COSTS 
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J ONNOIVOWS Technology Melvin Nord, Chemical Engineer & Patent Attorney, Detroit, Mich. 


EQUIPMENT PATENTS 
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PHILLIPS’ METHOD uses adsorbent as distillation packing. 


Continuous Adsorption Methods 


Here are two new ways of operating the continuous 
adsorption-desorption cycle. Each has its own application, 
but more economical operation is the claim of both. 


Two of the latest developments in 
the relatively new unit operation of 
adsorption are described in recently 
issued patents. Though designed for 
different applications each involves a 
more economical method for contin- 
uous adsorption and desorption. 

eIn U. S. 2,643,972, assigned to 
Phillips Petroleum Co, John A. 
Weedman describes a method which 
eliminates the need for separate facili- 
ties to distill the extract from the de- 


> Phillips’ Method—The method as- 
signed to Phillips eliminates the need 
for a separate fractionation column to 
distill the adsorbed component from 
the desorbent. This is accomplished 
instead by using the adsorbent as a 
distillation packing in the upper part 
of the desorption column. 

An adsorbent such as silica gel 
enters the top of the adsorber in the 
form of fine particles (3-10 mesh), 
and a bed of these particles is main- 
tained in the column. The bed moves 
down through the column in a rod- 
like flow. Gel removed from the bot- 
tom of the column by an elevator 
is passed to the top of the desorber. 

Here the gel is maintained in a 
similar downward-moving bed. 

» Process Flow—The liquid to be sep- 
arated into fractions (e.g. a mixture 
of paraffinic and aromatic hydrocar- 
bons) is introduced into the adsorber 
at an intermediate feed point. It flows 


SUN OIL’S METHOD has a low desorbent requirement. 


upward, through the decending mass 
of silica gel which absorbs ‘most of 
the aromatics. Paraffin-rich product, 
or raffinate, is removed from the top 
of the adsorption column. 

A column of liquid desorbent 
whose affinity for the gel is less than 
that of the adsorbed component, or 
extract, and which has a higher boil- 
ing point than the extract is main- 
tained in the desorber. The tempera- 
ture at the bottom of the column is 
kept below the desorbent boiling 
point by cooling coils placed in the 
desorber. The temperature at the sur- 
face of the desorbent is held at, or 
above, the desorbent boiling point by 
the desorbent reboiler. 

Vapors from the surface of the 
boiling desorbent, rich in extracted 
aromatics, rise in’ the desorption col- 
umn and contact the downcoming 
bed of silica gel, which acts as a 
distillation packing. Since the top of 
the column is colder than the middle 
portion, a reflux of aromatics is pro- 
vided. This permits complete separa- 
tion of the extract from the desorbent. 

Overhead vapors are condensed 
and a portion removed as product. 
Part of this condensate is returned 
as bottom reflux for the adsorber, and 
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OF ALL KINDS 
SZ @ 100% AUTOMATIC 
© APPROVED BY 
UNDERWRITERS’ 
LABORATORIE 
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Here's Why 


t's Fast... in operation and quickly read. Precision movement 
designed to laboratory standards. Direct reading scale face is 
easily understood—no slide wires or conversion tables necessary. 


it’s Accurate . . . consistently to within % of one percent under 
almost all voriable conditions. Sturdy, protective case assures 
continued accuracy in toughest portable service. Ten scale ranges 
available, from 0-400° to 0-3000°F. Equivalent Centigrade scales 
availoble at no extra cost. ; 


it's Portable . . . compoct size, 6/4"x6''x3”, and light weight 


ratories, inc., Room 559 420 N. La Salle Street, Chicago 10, Illinois. 
Send for Bulleti: on 1500 Pyrometer. 
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Tomorrow's TECHNOLOGY, cont. . . 


part is returned to the top of the 
desorber to act as distillation reflux. 

Gel taken from the bottom of the 
desorber is wet with desorbent rather 
than adsorbed material. Some desorb- 
ent leaves the top of the adsorber 
with the raffinate, and is separated 
by fractional distillation. It then re- 
turns to the bottom of the desorber. 

Advantages claimed for the Phillips’ 
method: 

1. Aromatics are stripped from the 
gel in the desorber with no later 
fractionation necessary. 

2. Gel is, reactivated suitable for re- 
use without further treatment. 
> Sun Oil’s Method—Harper’s method 
is designed to produce high-purity 
aromatics and two raffinate products 
~—one of relatively low purity and the 
other of relatively high purity. This 
is in keeping with the relatively 
greater demand for pure aromatics 
than for pure saturates. It also per- 
mits the desorption step to be con- 
ducted with reduced quantities of 
desorbent, thereby reducing costs. 
> Process Flow—The liquid charge is 
treated countercurrently with an ad- 
sorbent such as silica gel to adsorb 
the aromatics. These are. then de- 
sorbed with a suitable desorbing 
agent. 

A portion of the gel in a partially 
reconditioned form is withdrawn from 
an intermediate point in the adsorber. 
The remainder, fully reconditioned, is 
taken from the bottom of the de- 
sorber and returned to the top of the 
adsorber. 

High-purity raffinate mixed with 
desorbent is taken overhead from the 
adsorber and distilled to recover the 
desorbent. Lower-purity raffinate is re- 
moved at a point in the adsorber near 
the introduction .of partially recondi- 
tioned adsorbent. 

Extract, mixed with desorbent, is 
taken overhead from the adsorber. It 
is later recovered by distillation. 

The patent indicates that it is pos- 
sible to carry out the entire cycle in 
a single column—distillation steps be- 
ing carried out in separate equipment. 
> Desorbent Selection—A method of 
selection of the proper desorbent for 
a continuous adsorption-desorption 
unit is also described in the Sun Oil 
patent..It is based on the “adsorption 
index” which is defined as the appar- 
ent number of c.c. of the compound 
which may be adsorbed by one kg. of 
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Dependable Source for Chemical Raw Materials 


WYANDOTTE 
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Willard C. Kayser, Sales Manager, Hulman & Company, Terre Haute, Indiana, manufacturers of Clabber Girl Baking Powder. 


Another famous name in baking powder 
relies on Wyandotte Bicarb 


Cakes, pies, doughnuts, pastries, 
breads—they’re only as good as the 
baking powder they are made with. 
And, good baking powder starts with 
high quality, uniform ingredients. 

That’s why Hulman & Company 
has used Wyandotte Bicarb for many 
years in their Clabber Girl Baking 
Powder—a_ best-seller. 


During this time, their rigid tests 
have shown Wyandotte’s Bicarbon- 
ate of Soda to be of consistent high 
quality and uniformity. 

Like other leading food processors, 
you can benefit by using Wyandotte’s 
easy-measuring, easy-processing, ag- 
glomerate-free Bicarb. Try it. Write 
for samples and data. 


Wyandotte Chemicals Corp., Wyan- 
dotte, Mich. Offices in principal cities, 


andotte 


CHEMICALS 


Sede Ash « Caustic Soda « Bicarbonate of Sode » Calcium Carbonate «+ Calcium Chloride + Chlorine + Hydrogen « Dry ice © Glycols « DOT « BHC «© Synthetic 
Detergents » Carbose* (Sodium CMC) © Ethylene Dichloride * Propylene Dichloride « Aromatic Sulfonic Acid Derivatives « Soil Conditioners « Agricultural Chemicals » Other 
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Organic and Inorganic Chemicals « *Reg. U.S. Pat. Off. 
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Tomorrow's TECHNOLOGY, cont. . 


Equip your valves for 


REMOTE CONTROL 


adsorbent. While the latter is in 
equilibrium with a solution consisting 
of 0.2 percent of the compound and 
99.8 percent of isoctane. A low ad- 
sorption index indicates a weakly ad- 
sorbable compound. The following 
table of adsorption indices is given 
in the patent. 


+ “ee 
High Pressure 
Gate Valve with 
Hydreulic Actua- 
tor. 


Stondord Plug Valve 
equipped with Ton- 
dem Type Actuoter. 


Lun Valve Actuators 


These actuctors are for power operation of gote, plug diaphragm, 
and other line valves. They ore pneumatically or hydraulically 
operated for direct or remote control. Designed as package units, 
they ore mounted directly on the valves without need of special 

ifolds or outside supports. Easily, quickly and rigidly installed 
on new valves or on valves in service . . . Prompt delivery. 


Adsorption Index on Silica Gel 


Diephragm valve 
with Air Actue- 
tor. 


3-Chloropen RS 
m-Chiorobensotrifluoride.... . . é 
Chloroform } 








WRITE FOR BULLETIN 3000 


Ledeon Mfg. Co 
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“FLOOD CITY” designs each end every pump for the individual jeb 
on which it is te be used. This small, sturdy pump is extremely simple te operete 
and maintain. Its open type, nen-clogging impeller is ideal for many purpeses. 
Mede of anti-corresive material of your choice it is still extremely econemicel 
both in first cost and in operation. 

We a built acid resisting pumps from 144” te 6” capacity fer many yeers end Simplified Vacuum 
would welcome the opportunity te advise on your pum blems. ° 
Geen ee Condenser Is 2 in 1 


F L 0 0 D C | T Y You get a two, or even three, stage 
vacuum condenser in a single housing 

& ELI with the invention Frank B. Doyle 
describes in U. S. 2,643,051 and U. S. 
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NIALK CAUSTIC POTASH: The production of new and 
improved types of synthetic rubber requirin 
potash soaps has led to an increasing Aeuund for 
NIALK Caustic Potash because its soaps are more 


soluble than comparable soda soaps, and less 
viscous at the same solids concentration. 


Constant research, strict quality control and a 
knowledge of the needs of industry have made 
— other NIALK products leaders in their 
fields. 





NIAGARA ALKAL| COMPANY 


c + 





EVER-TITE 
The Best-In 
Quick Couplings 


VER-TITE Couplings speed 
deliveries . . . prevent 
leakage . . . save spillage... 
because they give a quick, 
sealed connection that stays 
tight. They are the finest 
couplings made — with durable bronze con- 
struction. 
Get EVER-TITE quality—and get years of 
dependable service. 
EVER-TITE COUPLING CO. INC. 
254 West 54th Street, New York 19, N. Y. 


There's an 
a f7 sal ,) ant 7 5S 8 (> 
le W telX? Il i I te 

for every need 


Ask your distributor 





FOR BLENDING LIQUIDS 


You can’t beat the accuracy of “oe 


AUTOMATIC 
BLENDER! 


*THE BLENDER THAT USES 


XACTO 
widely used meters! 


the world's most 


Actual operating records 
prove that use of the Bow- 
ser Automatic Blender re- 
sults in constant formula 
accuracy to 1/10 of 1%, 


if you blend or mix two or ”” 

more liquids, chances are the Bowser 

engineer in your Vicinity can show you how to increase produc- 
ghlandcut costs and assure product uniformity. Call him TODAY! 


Write for the new folder on Automatic Blending Systems 
BOWSER, INC., 1375 CREIGHTON AVE., FORT WAYNE 2, IND, 





Tomorrow's TecHNOLocy, cont. . . 


2,643,052, assigned to the Guardite 
Corp. 

As shown above, the chamber to 
be evacuated is exhausted by an 
ejector which passes the exhausted 
gases tangentially into the first con- 
denser chamber. Condensing water is 
supplied to the chamber in such a 
manner that it impinges upon the 
bottom of a baffle plate. This forms 
an umbrella-shaped sheet of water 
which falls through the gas stream. 

Uncondensed steam and non-con- 
densable gases from the first chamber 
pass overhead to the second stage 
stream ejector. They are sent from 
here to the second condenser cham- 
ber. 
Water from the first condenser 
flows by gravity through a drain pipe 
to a reservoir in the second chamber. 
Sufficient liquid head is maintained 
in the drain pipe to balance the 
pressure difference between the first 
and second condenser. 

Effluent gases from the second 
stage ejector enter the second cham- 
ber tangentially at such a point that 
the gases pass through the liquid 
overflowing the reservoir. Substan- 
tially all the steam from the second 
stage ejector is condensed within the 
space between the reservoir and the 
shell of the second chamber. 

Non-condensables rise vertically in 
the space between the shell and the 
drainpipe, saturated with water vapor 
and carrying some water droplets. 
However, the velocity in this space is 
low enough for most of the water 
drops to separate out and fall back. 
The non-condensables are then ex- 
hausted by a mechanical vacuum 
pump. 

Water overflowing from the reser- 
voir, along with the condensed steam, 
is collected at the bottom of the 
chamber and leaves through a re- 
moval pump actuated by a liquid 
level controller. If space permits, a 
barometric leg may be used, in 
which case the liquid level controller 
can be omitted. 

A three-stage condenser of gener- 
ally similar design is also shown in 
the patent specifications. 

You can obtain copies of any pat- 
ents, including those mentjoned here, 
by ordering from the Commissioner of 
Patents, Washington 25, D. C. They 
cost 25 cents each. Do not send 
stamps. 
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In most industrial plants, metal-clad switchgear 
is under constant attack—inside and out. To pro- 
tect against the effects of arcing, Westinghouse 
lines arc chutes with a true ceramic containing 
a high percentage of zircon, which has the 
highest melting point of any known material. 

Additional important factors in chute life 
that maintenance men appreciate: Westinghouse 
chutes will not absorb moisture, have dielectric 
properties comparable to porcelain. 

This switchgear employs the most effective 
method of arc extinction in use today. The arc 
is extinguished in split seconds and it is on the 
main contacts for only a fraction of this time. 
Result: less contact burning, less chute wear, less 
shock to the whole unit. 


How we combat corrosion and searing arcs 


Bonderizing® best practical surface protection 
The best practical metal surface protection that 
we know of for switchgear is Bonderizing. We 
Bonderize our metal enclosures after they're 
assembled so that every nook and cranny gets the 
full five-dip treatment. Then the enclosures are 
painted twice and the paint sticks as though it 
is part of the metal. 

In Westinghouse outdoor switchgear there’s 
no worry about corrosion on the undersurfaces, 
either. After assembly, we spray them with a 
heavy layer of rubberized coating. 

When you're planning switchgear installa- 
tions, call in Westinghouse. And write now for 
your copy of booklet B-5306. Westinghouse 


Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 
J-60820-C 


‘ 


you can 6€ SURE...1¢ its 


Westinghouse @ 
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PROCESS PATENTS 





Quench scrubber 








i 











HCI Accumulator 


Soncentrored oqueous 
f__ e0lchum chloride 





-Extroctive distiliation 
column - 





























Fluid Bed Oxidation of HCl 


Here’s a new process which licks temperature control 
problems and produces alkyl chlorides from waste HCl. The 
fluidized bed technique is the problem solver. 


Hydrogen chloride is produced as 
a byproduct in a great number of 
industrial processes. Nearly always, 
economic necessity dictates the con- 
version of this waste to a more valu- 
able chlorine, or directly to chlorine 
containing compounds. More often 
than not, this oxidation of the HC] 
is carried out right in the presence of 
an olefinic hydrocarbon which accepts 
the chlorine as it is produced. 
While this sounds fine in theory, 
the large amount of heat liberated 
during the oxidation renders control 
of this reaction extremely difficult. 
Vaporization and entrainment of 
from the reaction zone, 
caused by the heat generated, add to 
the difficulty. An application of the 
fluidized bed technique to solve these 
problems is described by A. J. John- 
son and A. J. Cherniavsky. 
> Catalyst—In their process, a metal 
chloride catalyst (preferably copper 
chloride is employed as the contact 
mass in the reactor. It, together with 
various diluents and sup- 
port materials, is introduced into the 


392 


stream of reactants from a catalyst 
storage drum. The gaseous reactants 
and the gases produced in the reac- 
tion maintain the catalyst in the 
fluidized state. 

> Reactunts—The reactants are hydro- 
gen chloride and oxygen. The HCl 
may be either wet or anhydrous, and 
the oxygen may be either pure or in 
air. 

An indirect heat exchanger is used 
to start the reaction. Once started 
the oxidation of the hydrogen chloride 
to chlorine and water evolves suffi- 
cient heat to keep the reaction going. 

A gaseous olefin is also introduced 
into the reactor. The olefin zeacts im- 
mediately with the chlorine to form 
various organic-chloride reaction prod- 
ucts. However, the primary reaction 
would be chlorine addition. Thus, if 
ethylene is the olefin, ethylene di- 
chloride would be the primary prod- 
uct. 

Effluent from the reactor contains 
alkyl chlorides, water, some chlorine 
and unconverted HC! along with sub- 
stantial amounts of volatilized and 


entrained catalyst. Solids are removed 
from the mixture and returned to the 
reactor by a cyclone separator. 

The remainder of the gas stream 
passes to a quench scrubber where it 
is brought into direct contact with a 
countercurrent flow of cool aqueous 
hydrogen chloride. This condenses 
and scrubs out the catalyst. 
> Control—Catalyst and aqueous HC] 
are returned to the reactor. Portions 
of this stream are introduced as cata- 
lyst cooling medium at elevated 
points in the reactor. In this way the 
reactor temperature is controlled at 
about 300 deg. F. Additional control 
is obtained by regulating the amount 
of catalyst recycled, through main- 
tenance of appropriate reactant flow 
rates. 
> Product—The catalyst-free gases are 
then cooled and sent to a phase 
separator. In the phase separator, 
three phases are obtained: two liquid 
and one gaseous. Gases are recycled 
to the reactor. The lower liquid phase, 
the alkyl chloride, is removed as 
product. 

The remaining phase, consisting of 
aqueous HCl, is divided into two 
parts. One portion is cooled and re- 
turned to the quench scrubber. The 
remainder is sent to an extractive 
distillation column. Solvent in this 
column is a relatively concentrated 
aqueous solution of calcium chloride. 
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If You’re PUMPING, HEATING, MIXING, SPRAYING, ATOMIZING LIQUIDS, 
Or If You're HANDLING SEMI-SOLIDS Or SLURRIES, Or If You MUST 
MOVE, COMPRESS, Or WASH AIR Or GASES And If CORROSION Or 
EROSION Present A Problem, Then...You NEED What We HAVE— 


Information On SK JET APPARATUS 


design, a wide range of corrosion and 


SK Jet Apparatus is used in thousands 
erosion resistant materials can be used in 


of process operations. for performing 
one or a combination of the: headlined 
functions. Here’s why— 


Jet Apparatus is exceedingly simple in 
design and construction, reliable in 
operation. There are no rapidly rotating 
parts to wear. It requires little main- 
tenance. Jet equipment is unusually 
small in relation to the work it does and 
its cost is correspondingly low. Requiring 
little attention, a jet may be located in 
remote and inaccessible places. In many 
applications, it does what no other equip- 
ment can do—pumps and heats, entrains 
and scrubs, pumps and mixes. 


Because Jet Apparatus is so simple in 





manufacturing. Depending upon the 
nature of the material handled, jets can 
be made from such materials as cast iron, 
bronze, porcelain, special stainless steels, 
hard lead, ‘‘Durimet,’’ ‘I}lium,”’ 
*Haveg,” “Teflon,” Hastelloy, Titani- 
um, stoneware, carvon, PYREX brand 
tubing, and others. Jet equipment can be 
lined with lead, rubber, phenolic resins, 
other materials. 


Generally speaking SK Jet Apparatus 
includes all types and sizes of the equip- 
ment listed below, for which information 


is available. If you want literature on | : 


any particular type, use the coupon 
below. We’ll be glad to supply it. 


PLEASE SEND ME INFORMATION ON THE FOLLOWING: 


Steam Jet Syphons and 
Evacuators (2-A) 


Water Jet Eductors, Agitators, 
Evacuators, Mixers (2-M) 


Steam Jet Heaters for Liquids, 
Gas Holder Heaters and 
Sparger Nozzles (3-A)........... 


Steam Jet Blowers ond 
Blast Nozzles (4-AB) 


Steam Jet Exhausters and 
Primers, Compressors ond 
Agitators (4-E) 


Steam Jet Thermo-Compressors, 
Gos Jet Compressors (4-F)....... s C) 


Water Jet Exhausters and 
Primers (4-P) 
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Fume Scrubbers (4-R) 


Low Level Multi-Jet 
Condensers (5-A) 


Barometric Multi-Jet and 
Sprey Condensers (5-AA) 


Low Level Eductor Condensers (5-B). . 3 


Steam Jet High Vacuum 
Pumps and Apporotus (5-EH) 


Spray Nozzles and Systems (6-A). .. . Cc) 
Desuperheeters (6-D) 


Everdur Valves and 


Fittings (7-E) 
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Overhead from the column consists 
essentially of anhydrous hydrogen 
chloride, which is recycled to the re- 
actor. Bottoms from the column, 
chiefly aqueous calcium chloride, are 
neutralized with an alkaline material 
such as calcium carbonate to neutral- 
ize the acid content of the stream. 
The calcium chloride solution is then 
concentrated and returned to the dis- 
tillation column. 

The patent, U. S. 2,644,846, has 
been assigned to Shell Develop- 


on Mechanical Sealing... 
A complete reference catalog on 
Dura Seal—the engineered mechan- 
ical seal that rotates with the shaft. Pressure 
Amply illustrated . . . specific appli- [a * , laps Aral 
cations . . . installation data. A fact ae A iz Me “Heat exchonger 
book of real value to designers, oper- 7 ea cain % 
ators and maintenance departments. fis 


SEND FOR DURA SEAL CATALOG NO. 455-CE 
DURAMETALLIC CORPORATION 


KALAMAZOO, MICHIGAN 














Residue 














New Technique Combines 
Two Distillation Methods 


A new technique combining the 
principles of both steam distillation 
and compression distillation is de 
scribed by Roland W. Heath in U. S. 
2,640,018, assigned to Signal Oil and 
Gas Co, He contends that more effi- 
cient operation, with simpler equip- 
ment and lower steam and cooling 
water requirements will result from 
the use of this new method. 

As shown above, the material to be 
distilled passes through several pre- 
heaters before entering the still, 
where a portion is vaporized with 
Pea pee cee open steam. The overhead vapors 
Oil GAS FIRED fe leave the still and go to the com- 
er tee 40 gis - | pressor. After compression, they pass 

‘f ; through a series of heat exchangers 
on the way to the condenser-separator. 

In the condenser-separator the va- 
pors are condensed and the product 
decanted off. The water passes out 
of this chamber through a pressure 


COLORADO IRON WORKS CO. reducing valve. Make-up water may 


[ C ; / # W: axing euasste e teat no IPMENT then be added. After heating, the 
J a snr roasréns acta 3 water is returned to the still as 
; ‘A Subsidiary of the Mine & Smelter Supply Co. steam. 
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) your produ i : . 


PROCESSING EQUIPMENT UNITS » STERILIZERS | 
PACKAGE BOILERS « FIRE FIGHTING APPARATUS | 
LAUNDRY EQUIPMENT + DISHWASHING MACHINES | 
CLEANSING EQUIPMENT + HEATING UNITS 
COFFEE URNS * PUMPS AND COMPRESSORS 
OR OTHER APPARATUS INVOLVING AIR, STEAM, 
WATER OR OTHER FLUID CONTROL 




















VALVES, A MINOR FACTOR 
IN COMPONENT COSTS, 
ARE A MAJOR FACTOR 

IN CUSTOMER SATISFACTION 














In Jenkins complete line, you will find 
almost any type of valve you need for 
control of any fluid or gas. Whatever 
pattern you use, you will find that 
Jenkins design and engineering has made 


it the longest lasting, lowest upkeep valve 
wo WOW that money can buy. : 


Let Jenkins valve specialists help you 






ge % 
‘) 















































TO GIVE YOUR PRODUCT plan piping for your product. Modifications 
: of standard valves for special services 
- AND ITS PURCHASERS, can be provided when required. Send 
coupon today for information on your 
THE EXTRA VALUE OF specific valve problems. 
J — eoeooevoevoeeeee @ @ 
If you are a buyer ian JENKINS BROS., 100 Park Ave., New York 
cad pped products, ramen” 5: Send data sheets on Valves (state type) 
that Jenkins Valves are ith ne 
liable sign of 9004 — . en: 
throughout. ‘ — 






eee i © 4 as. ~ 
GATE * GLOBE *° ANGLE * CHECK ¢ RAPID ACTION GATE.AND GLOBE~ * NEEDLE * AIR GUN 
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1—Filter to Recover 
Solids reasonably dry, 
firm, easy to handle. 

2—Filter to Clarify, Puri- 
fy, Decolorize, De- 
odorize, etc. 

3—Wash or Extract to re- 
cover or remove solu- 
ble contents in filter 
cake. 





4—Steam, Melt or Redis- 
solve the cake. 


in a Shriver Filter Press you'll 
find the one processing equip- 
ment that can do any or all 
of these operations — at any 
pressure — any temperature — 
under practically any condi- 
tions. That's a big claim, but 
as hundreds of plants have 
already discovered —we can 
prove its performance. Our 
laboratory is always ready. 
Our Catalog has the evidence. 


Shriver Filter Presses 


i . 


T. SHRIVER & CO., Inc. 802 Hamilton st 


Harrison, N. J. 








Union Special Style 
20100 H Bag Closing 
Machine 


the complete 
Union Specie! line of 
machines. 


beg closing 


396 





Hout how 
to close 


MULTIWALL 
PAPER 
BAGS 





R lower production costs... 
stronger, neater closures . . . 
ability to get out rush orders in a 
hurry, you can’t beat Union Special 
Bag Closing Machines! Specially 
built to stand up under heavy pro- 
duction schedules, these machines 
provide the high output rates 
needed to meet modern competi- 

tive conditions. 
In the Union Special line, it's 
easy to find the right unit to meet 
your requirements. ASK FOR 

ATIONS. 


MACHINE COMPANY 
409 N. FRANKLIN ST, CHICAGO 16, RUNOIS 





Tomorrow’s TECHNOLOGY, cont. . . 


In an example illustrating — this 
technique; a hydrocarbon gas oil frac- 
tion containing 8.6 mole percent of 
hydrocarbons in the gasoline range is 
used as feed. Still conditions are 10 
psig. and 260 deg. F., steam is con- 
sumed at the rate of 1.4 moles per 
mole of organic vapors and the con- 
denser-separator operated at 30 psig. 
and 260 deg. F. 

Vapors leave the compressor at 350 
deg. F. In passing through the heat 
exchangers they are cooled first to 
280 and then to 260 deg. F. Here, 
substantially all the organic and water 
vapors are condensed. 

The water leaving the separator 
passes through the pressure reducing 
valve and the pressure dropped to 
10 psig. Water temperature is in- 
creased to 300 deg. F. by heat ex- 
change with the overhead vapors, thus 
vaporizing and superheating it since 
the boiling point of water at 10 psig. 
is 239.4 deg. F. This steam is then 
reintroduced into the still. 

Since the use of this technique will 
reduce the requirements for cooling 
water and for water needed to generate 
process steam, it is particularly appli- 


| cable in, waste or arid regions. 


Other examples given in the patent 


| specification involve vacuum opera- 
| tion and fractional distillation. 


_Improved Process for 
| Winterized Vegetable Oil 


The usual procedure in winterizing 


| vegetable oils consists of refrigerating 
| them to crystalize the saturated glyc- 
| erides, and removing these by filtra- 


tion. This prevents the later crystalli- 


| zation of these components if the oils 
| are left to stand at low temperatures. 


In U. S. 2,643,360, additives or 
stabilizers are added to prevent this 
low temperature crystallization, and 
make possible a less severe winterizing 


| process. 


The stabilizing agent may be any 
one of the following: coconut oil, 
petrolatum, linoleic acid dimer, lano- 
lin, lactic acid and glycol monoethyl 
ether acetate. This last is toxic and 
cannot be used for food products. 


| About 1 to 3 percent of the stabil- 
| izer is normally used. 


Amold L. Ayers and Cleveland R. 
Scott are the inventors, and the pat- 
ent has been assigned to Phillips 
Petroleum Co. 
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INTEREST IN BROMOBENZENE 
AIDS RESEARCH AND PRODUCTION 


Investigation of this chemical’s dependability in reactions 


and stability in process equipment can pay you dividends 






































Dow bromobenzene has filled an intermediate need in 
many applications from laboratory to production. 


In the preparation of a Grignard Reagent, and in Ull- 
man and Friedel Crafts Reactions, Dow bromobenzene 
serves as a reliable intermediate with assured uniform 
high quality, Bromine may be removed in replacement 
reactions with amines, alkalis, and metallic cyanides. 
In addition, bromobenzene and its derivatives may 


be alkylated, hydrolyzed, sulfonated or nitrated. 


























From the production man’s point-of-view, bromobenzene 
is a remarkably stable bromine compound and can be 
handled in ordinary process equipment without difficulty. 


Over 55 years of close association with bromine, its 
development and its compounds, makes Dow your best 
source for continuous supplies of all the bromine 
derivatives. Contact your nearest Dow Sales Office 
for specific details of delivery or write direct to THE 
DOW CHEMICAL COMPANY, Dept. FC 3-19, 


- you can depend on DOW CHEMICALS 
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Your Checklist of New Process Patents 


Product .. + Process «++ Inventor or Assignee . « « Patent No, 


Agricultural chemicals,,........ Production of trated potassium fertilizers .. Robert D. Pike.......s++.. Sb sevccccccese 9,042,388 
Coating of ammonium nitrate fertilizer Phillips Petroleum Co........ déewanens 
Preparation of a fertilizer containing water-insoluble 
nitrogen Allied Chemical & + oe cy bas 
Carbon black. osscococcvevvees Making carbon black pellets of predetermined size.. Phillips Petroleum C 
Producing carbon black pellets ddeejae Columbian Carbon Co. o% é 
Treatment of carbon black with oxyhalides Phillips Petroleum Co 2,641,533 
Phillips Petroleum Co.......... Va dedevedwtasen 2,641,534~8 
black. . ‘ Phillips Petroleum Co 2,642,343 
Coben in < bis cedinbidcndinse i seve» Universal Oil Products Co ........cececessees . 2,641,582 
fin i catalyst Standard Oil Development Co 
Recovery of sulfur from contaminated catalysts. . Anglo-Iranian Oil Co. Ltd 
Preparation of a multilayer catalyst 
ye aramsgr-mnees Ege hydrocarbon synthesis catalyst. . 


Tedeies Clntrihe and inns Gs ino ons sunanes The De Laval Separator Co..... A phkansso. . 2,644,004 
Pucls...ccccsesseesesseseesss Low-temperature carbonization of coal Michael Steinschlaeger............. Seeders se 
< High octane fuel components by neue 2- 
buténe with isobutene i Phillips Petroleum Co..........+++ hgewnbs cies 2,642,467 
GOSS. .csavecccesceseseesees+ Removal of H,S from gases containing CO: Sun Oil Co 
Making chlorine dioxide of low chlorine content. . Mathieson Chemical Corp........ 
Production of nitric oxide..........+sesseeeee0++- Robert D, Pike ‘ 
Production of oxygen. . Venus cnbesueees Standard Oil Development Co. . . Mutsadtveree . 2,642,340 
‘ Removing acetylene from gaseous mixtures. teeseee National Cylinder Gas Co 2,642,956 
i Hydrocarbon Research, Inc....... cicaveie eseee 2,643,527 
GN ic cnc daa kneets ids tenscs Manufacture of sodium silicate glass i 
Hydrocarbons... .0..0sseeceees ee ea ie: 
Treatment of shale with microorganisms . be 
Catalytic reforming of hydrocarbons Universai Oil Products OSI A veeus é 
po sy aig hydrocarbons with urea or thiourea... Socony-Vacuum Oil Co...........seceseeeeeess 2,642,421-4 
Olefins from vapor phasé cracking of waxy hyriro- 
Shell Development Co..........ceseeeseeesess 2,642,466 


carbons 
Reforming with platinum or palladium catalyst. . Universal Oil Products Co..... (He dnbetebeehens 2,643,214 
of hydrocarbons,.......+.sssssesseese Phillips Petroleum Co ‘ 
Fluid-type POT 0 bc ccosectpesdeceeecis Standard Oil Development ERE 
Inorganic chemicals .,.......+++ Saleen tate ceueeut vias ieawsahioser 


eee eee eeenee 





and Clr 
Method of crystallizing sodium carbonate.. 
Production of sodium nitrate 


Warner Co. . svaesctee soesecee 2,643,181 
Aluminum oxide production....... Oebesedevivaces Parker Halvéreen Co bénes chacnis piddvee basehee 2 ,643 ,935 
Manufacture of nitric oxide Robert D. Pike 
Production of supersaturated borax solutions... 
Metals and ores,.é.....+++.+.. Low temperature reduction of nickel chloride. . Crowley-Republic Steel Corp 
Low temperature reduction of cobalt chloride Crowley-Republic Steel Corp. 
eee ee National Smeiting Co, Ltd. . 
The Harshaw Chemical Co 
Organic chemicals............. Decomposition of urea and thiourea adducts Phillips Petroleum Co 
Producing water-soluble resin sulfonates The Dow Chemical Co 
Hexamine ear gae Kntpiadisin sg diene exesveeseess« Celanese Corp. of America 
< Imperial Chemical Industries Ltd..... See 2,640,831 
‘Drganic te prepara Rohm & Haas Co ........ PEROT et CTP ENN 2,640,846 
Producing neutral esters of Gieighesphoric acid... Farbenfabriken Bayer ....66secceeeeeseveeces 2,640,847 
Organic sulfony] hydrazide . United States Rubber Co........ Ge COU wes wpe 2,640,853 
Preparing an aromatic amino hydroxy! acid i 
Making n-methyl-1-isobutyl-isopentylamine : Commercial Solv: ents Corp.. 
Ion exchange treatment of alcohol solutions 
Reacting co with s » mono-olefin to form copolymers 
of formaldehyde condensation 





Dan River Mills, Ine. ....ccccceccvcccvsseeees 2,641,501 
Hoffmann-La Roche, Inc. ....0.sseceereeeeeces 2,641, 507-601 
Standard Oil Co. (Ind.) . 641, 
California Spray-Chemical Corp 

E. L. du Bary de Nemours o> Ng Inc 


Reened 





ev 


The Dow Chemical Co......... 5 0seeeseeee p++ 2,641,619 
Production of sodium carbide and acetylene E. I. du Pont de Nemours & Co., Inc 2,642,347 
Distillation a a alcohols from peperaenenees 
mixtures... Stanolind Oil & Gas Co 

Societe Des Usines Chimiques Rhone-Poulenc.... 

Eastman Kodak Co.......... dine ww diae ogo 2 

Libbey-Owens-Ford Glass Co 

Standard Oil Development Co...... 

-» Phillips Petroleum Co..,.......+++- 

Production and and purification of amino acids........ The Dow Chemical Co.. : 
Isomerization of alkyl vinyl ethers 
Crystallization of naphthalene 
Condensation products of pentaerythritol and glyoxal 
Preparation of m-dinitro-bensene.:..........0.0+: 


jasnsdedsiseciesss Bae Oop 
Manufacture of cellulose ethers,.......5.+++++++++ British Celanese Ltd.........5+ Pee ae makes Hos 2,644,818 
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Because People Like Clear 


fakes 2S is stan 28 


CENTRIFUGES REMOVE IMPURITIES 
FROM EGYPTIAN GUM ARABIC 


Mucilage is made from gum arabic from the Egyptian Sudan. 
The gum arabic, which is a gum of the acacia, is transparently 
white when pure, but is usually colored yellow or brown by im- 
purities. As‘the public expects mucilage to be clear and virtually 
transparent, these impurities must be removed. 


De Laval Multiple Clarifiers quickly throw these solids out 
of the gum solution. Even the smallest particle of dirt picked 
up in the hold of a ship from Africa is instantly removed. When 
the gum arabic is centrifuged it is so clear that a baby can lick 
it safely. : 


All processes are different—clarifying gum arabic is merely 
a typical illustration of how De Laval centrifugal machines have 
speeded up and improved one manufacturer’s production. From 
a wealth of such experiences, De Laval can very likely help you 
make liquid-liquid, liquid-solid or liquid-liquid-solid separation 
more efficiently. Inquire. 


THE DE LAVAL SEPARATOR COMPANY 
Chicago POUGHKEEPSIE,N.Y. San Francisco 


DE LAVAL 








Operation... 


Pigments 


Plastics 
Resins 


Rynthesis gas & processes....... 


Synthetic fibers 


Production of resins capable of producing viscous 

aqueous solutions 

Preparing melamine formaldehyde reaction products 
Idehyde-ketone resins 


Method of making latex foam 

Making sponge rubber with the aid of amines 
Curing rubber cements 

Vulcanizing rubber 

Generation of synthesis gas 


Precipitation of nonvolatile substances in distillation 
of epee synthesis mixtures 


E. L ds Pont de Nemours & Co., Mich. cc. 
Cosmocord Plastics Ltd 
Westinghouse 


The Dow Chemical Co 
General M 
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Shawinigan Chemicals Ltd 
Argus Chemical Laboratory, Inc 


Z 


S82288 


E. L. du Pont de Nemours & Co., Inc 
Motors 


SEEEEEEE 


Standard Oil Development Co 

American Viscose Corp » 

E. L. du Pont de Nemours & Co., Inc........... 2 
Standard Oil ne ge Co 

The Chemstrand C 


Gulf Research & Development Co 

Commonwealth Scientific & Industrial Research 
Organization 

Shell Development Co...............-....-.05+ 2 

Shell Development Co..............-500seeeee 2,642,377 
Socony-Vacuum Oil Co.................... . 2,642,378-9 


And New Equipment Patents 


Inventor or Assignee . 


About... 


The M. W. Kellogg Co 
Standard Oil Development Co 


Laminated-ring and multiple internal-roll pulverizer 
hammer mill P 


Two stage 


The American Instrument Co., Ine 
The French Oil Mill Machinery Co 
Standard 
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THREE “MUSTS” FOR GOOD 
PIPING PRACTICE... 


1 





l . For protection of control valves. 










WHICH WILL GIVE COMPLETE 
PROTECTION AT LOWEST COST? 


Just considering strainer body material and screen specifications 

i | alone, there are over 150 standard combinations of “Y”’ type Leslie 

 Sectection of pumps, turbines ff) strainers. Each is engineered to do specific jobs under specific 

and process equipment. , conditions . . . there’s a ‘‘Leslie” for any industrial or marine 
| pipeline strainer application.* 


| ' | Then, with the myriad of pipe sizes and end connections, it’s 
apparent that picking the right strainer to protect valuable equip- 
ment exposed to flow is not a ‘‘pin-the-tail-on-the-donkey”’ task. 
*There are standard units for pressures to 2500 psi; temperatures to 1050° F; 


pe te cast bronze, cast steel and cast alloy Boe: $ screwed, flanged, welding 
-type ends; sizes from 14” to 10”, 

















































0 
RESERVE YOUR FREE COPY OF 12 PAGE BULLETIN 5308 





3. For superfine cleaning of air, : : 
steam and liquid flows, Leslie soon to be released, showing strainer dimensions, pressure drop 


“Poromet” filters trap particles charts and pressure-temperature limit tables. Reserve your copy 
down to .001". i today. Write LESLIECO., — Grant Ave., Lyndhurst, N. J. 







— — ~~ - 







os 7. 
— — me 


It costs no more... 


to get the right equipment for the right job. 
; In fact, it costs less. It will pay to call your 
Leslie Engineer before specifying strainers. . 
or any pressure, temperature or level control 
equipment. Fie’s listed in the classified tele- 





TRADE 






ESLIE 


MARK 

















PRINTED phone directory in principal cities—under THE FIRST NAME IM PRESSURE, 
IN U.G.A. . ’ 
. sa30. “Valves” or ‘Regulators.’ TEMPERATURE AND LEVEL CONTROLS 





Since 1900 









LESLIE CO., 279 Grant Avenue, Lyndhurst, New Jersey 
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Baldwin SR-4® Load Cells Permit Remote and 
Automatic Control of Latex “Batching” 


THE PROBLEM: 


In order to weigh liquid latex directly in the processing tanks, 
this leading rubber company sought a method which would 
require very little head room, use a minimum of steel and 
control various steps of each batch with 4% of 1% accuracy. 


THE BALDWIN SOLUTION: 


Every requirement was met by the installation of a Baldwin 
SR-4 weighing system. Each 2,000 gal. tank, holding 16,000 
pounds of latex, is supported by three legs. Two of the legs 
have rod-end bearings and the third rests on one 10,000 pound 
SR-4 Type C Load Cell. As the tank fills, changes in its weight 
are transmitted by electric cables from the cells to a switching 
unit and an indicator-controller on the upper floor. 


This system offers these benefits: 


* It controls automatically the entire batching opera- 
tion, providing lights and alarms for empty and full 
conditions of the tank. It also has adjustable controls 


between empty and full for sizing each particular batch by 
controlling motorized valves. 

* The SR-4 system made it unnecessary to use much steel 
during installation. The small size of the load cells meant 
that the available headroom (14 inches) was ample. 

¢ The SR-4 Cells’ rugged construction and absence of moving 
parts, combined with good instrumentation and proper en- 
gineering, have enabled this system to maintain constantly 
its inherent accuracy of 4% of 1% of capacity. 

© Due to the electrical nature of SR-4 cells, they could be 
located on one floor and the indicating-controlling instrument 
on another. 


SR-4 Devices in Industry... Uses Unlimited 


For measuring load, fluid pressure, or torque more 
accurately and ecoromically Baldwin SR-4 devices 
have unlimited uses in industry. Write for our two new 
booklets on tank weighing (No. 4106) and crane 
scales (No. 4105). Address: Dept. 3104 Baldwin- 
Lima-Hamilton Corporation, Philadelphia 42, Penna. 


Philadelphia 42, Pa. * Offices in Principal Cities © in Canada: Peacock Bros., Ltd., Montreal, Quebec 
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Reeves Vari-Speed Motor Pulley 


converts any standard constant speed motor 


to a low-cost stepless variable speed drive... 


al 


1. REEVES Motor Base provides sliding plat- 
form for motor. Handwheel or push-button control increases 
transmitted speed by moving motor toward driven machine, 
decreases speed by reversing the operation. 


3. Special V=Bel € hooks up unit with driven 
machine. Belt fits between discs and over pulley on power in- 
put shaft of driven machine. Belt is adjusted to minimum center. 


Unit instantly delivers any desired speed over . 


entire range and maintains that speed without 
fluctuating even a fraction of an rpm. 


The Reeves Vari-Speed Motor Pulley is the easiest, lowest- 
cost method of converting a machine with fixed speeds into a 
highly versatile unit of infinitely variable speed adjustability. 
Thus equipped, it can handle a wider range of work, better, 
faster and more economically, because machine speed can be 
changed instantly and accurately—without shutdowns—to meet 
the needs of every operation and every operator, ander every 
changing condition. 

This Reeves unit forms the actual driving element between 
motor and driven shaft . . . eliminutes all auxiliary equipment 
such as chain drives, gears, belts, etc. . . . requires virtually 
no more space for installation than any standard belt or chain 
drive. It is built in eleven sizes, transmitting from 4% to 10 hp., 
over speed ratios from 24%4:1 to 4:1, inclusive. 





The complete line of Reeves Speed Control equipment also 


includes two other basic units, the Variable Speed Transmis- 


sion and the Vari-Speed Motodrive, which are offered in the 
CuemicaL Encingerinc—October 1953 


2. Dise Assembly connects directly to motor 
shaft. Assembly consists of two facing cone-shaped discs — 


one sliding laterally—and compression spring for mounting 
as a single unit on motor extension shaft. 


widest selection of designs, sizes, capacities and speed ratios— 
handwheel, push-button or entirely automatic controls, 

REEVES units have proved their ability to speed production, 
cut cost and increase profit in more than 300,000 widely 
diversified industrial applications . . . are listed as standard 
equipment on over 2,750 different makes of modern machines. 

An experienced Reeves Speed Control specialist will be 
glad to work with you in selecting the units best suited to 
your needs. Write today, arranging an interview, and ask for 
Catalog CE7d-G. 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 
Recognized Leader in the Specialized Field of Speed Control Engineering 


ACCURATE » VARIABLE 


heeres Speed tontrol 


GIVES THE RIGHT SPEED FOR EVERY JOB! 














NO WAITING... 


(pula ies carried in stock / 
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These are the pumps which stand up under hard service in indus- 
trial plant applications! For your convenience, a stock of most 
commonly used sizes is maintained at the factory—ready for 
Sizes, capacities and immediate shipment. 
pte stark nentilmned a “ ae = The leak-proof “‘Remite” Mechanical Seal alone makes these 
in @ bulletin available upon pee pumps a buy! This new-type Seal is harder than glass—wear-proof, 
request. Send teday for your peri | _ corrosion-resistant. It’s self-lubricating and eliminates the usual 
copy. , Le leakage through the packing gland—assures trouble-free operation. 


Smooth running . . . quiet! 


Oversize bearings hold the shaft in alignment for smooth, quiet 
performance...balancing of the impeller prevents shaft vibration 
and seal failure. All parts are machined to rigid specifications, 
carefully inspected and assembled—assurance of minimum in- 
stallation and maintenance expense. B & G Series 1522 and 1531 
Pumps kept in stock at the factory are bronze-fitted only, but are 
available as all-iron, all-bronze or stainless steel units. 


Withall these advantages, you'll find them competitively priced! 


BELL & Gossett 


c¢c oO M P A 
Dept. DD-14, Morton on mY 
Canadian Licenses: S. A. Armstrong Lid., 1400 O'Connor Drive, Toronto, Casade 


October 1953—CuEemicaL ENGINEERING 


: i é 


YFeMenanees 
4 : RAED, we. 
27772 
Yi 
4 
4 
4 
U 


—z 


Sy 
3 F 
vanty? 


b4 
er / 


AAA 








ng 
Wop ag, SOT = 
UG EAA J 
vad b 


Elliott centrifugal blowers have surprisingly few parts 
for the work they do. The single-stage blower illustrated has a 
one-piece cast impeller, with no sharp corners or crevices to hold 
foreign matter which might cause unbalance or reduce efficiency. 
The major stationary parts are the casing, inlet connection, back- 
plate and base assembly, and bearing housing. All are heavy 
construction with sufficient rigidity to keep vibration to an abso- 
lute minimum. Objectionable noise is kept at a low level by inlet 
guide vanes which pre-rotate the air or gas before it enters the 
impeller. 

In addition to single-stage blowers of the type illustrated, 
Elliott also builds a complete line of multi-stage blowers. Drive 
can be electric motor or steam turbine, both Elliott-built. Where 
corrosive elements are encountered, essential parts can be made 
of suitable alloy materials. 

For full details, consult your local Elliott representative or 
write Elliott Company, Jeannette, Pa. 


ELLIOTT Company 





CENTRIFUGAL BLOWER DIVISION 


03-2 
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trouble free service for over 22 years 
we that's only one record for... 


UNIT HEATERS 


That's the statement of a large eastern chemical plant. Their letter 

to us continues: “We have found that cast iron —— Stands 

inst the corrosive fumes of HCI, Cle, etc... . the 

t have a tubes _e sevanle” due to corrosion 

yeors .. . we consider GRID Unit Heaters satisfactory and 

would certainly recommend them for installation where corrosive acid 

fumes exist’. Such service record occurs because GRID is com- 
pletely different from other unit heaters — here’s how: 


GRID is an all cast unit with finned heating sections and headers tested to withstand steam pressures up to 250# P.S.1. 

GRID construction uses no brazed, soldered, rolled or welded connections between condenser and headers, A specially designed threaded 
nipple assures a precision, leakproof fit. 

GRID construction has ali similar metals in contact with steam thus preventing electrolytic corrosion which eventually occurs in cop- 
per type unit heaters where steam passes from iron pipes into copper cores. (Write for booklet CORROSION IN UNIT 
HEATERS.) 

GRID construction resists corrosion from corrosive acid fumes thet exist in chemical plants. 

GRID design incorporating low outiet temperatures, proper fan sizes and motor speeds, assures delivery of warm comfortable air in 
ample volume to the working level. No stratification of warm air at the ceiling to waste your fuel dollars. 

GRID BLAST COILS ARE IDEAL FOR MANY These are the reasons why users of GRID Unit Heaters get 22 oe one more of trouble-free 

r 


USES THROUGHOUT CHEMICAL PROCESSING service. There are units cheaper than GRID, but there is none 
INDUSTRIES—WRITE FOR CATALOG BC-1049. You stort saving money the day you install GRID Unit Heaters. 


REPRESENTATIVES IN PRINCIPAL CITIES 


D. J. MURRAY MANUFACTURING CO. 


MANUFACTURERS SINCE 1883 * WAUSAU © WISCONSIN 
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R/M Hose—More use per dollar 
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R/M Hose—M | | 4, ver dollar 
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R/M Hose—, 2 per dollar 


SPECIAL HOSE FOR SPECIFIC USES e « « and you save money in the long run. 


R/M makes hose for hundreds of uses ... many of them requiring special 
hose design and manufacturing experience. For example, Oil Loading Hose 
for rapid pumping of petroleum between ship and shore. . . flexible, strong, 
safe and leakproof. Other R/M hose for suction, steam, chemicals .. . and 
giant hose for dredging ... hose that’s flexible and light, yet rugged and 
strong for air, water, paint spray ... all designed to do their specific job 
and give you MORE USE PER DOLLAR. Ask the R/M distributor about any 
special or standard hose application ... Also how you can save money, too, 
on R/M transmission, and conveyor belts, and V-belts. —, 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


(As > dd Q- a ZG, 


Flot Belts V-Belts Conveyor Belts Hose Roll Covering Tank Lining Abrasive Wheels 


Other R/M products include: Industrio! Rubber © fon Belts © Radiator Hose © Brake Linings © Broke Blocks © Clutch Facings 
Asbestos Textiles © Teflon Products * Packings © Sintered Meig! Parts * Bowling Balls MR 950 
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Bulletin 713 Combination 
Storter—includes circuit breaker 


wwe « 
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’ Allen-Bradley Bulletin 
709 Solenoid Across- - 
the-line Starter. 





Electrical system in solvent area of South- 


ern Regiondl Research Laboratory, New 
Orleans, equipped with Allen-Bradley con- 
trols in NEMA Type 7 enclosures. 


It pays out . . . in lower maintenance, fewer shutdowns, and 
greater safety . . . to use the correct enclosure for each mo- 
tor starter. Where hazardous gases or vapors exist, reliable 
Allen-Bradley motor controls in NEMA Type 7 enclosures 
are a practical necessity. These starters, mounted in cast 
iron enclosures with wide flanges, provide maximum pro- 
tection to man, motor, and machine. 

Allen-Bradley solenoid motor starters and bolted en- 
closures are a moneysaving combination, since the double 
break, silver alloy contacts require no maintenance. Further- 
more, Allen-Bradley starters have only ONE moving part .. . 
therefore, virtually no chance to go wrong. Thus, inspection 
only at rare intervals is necessary. 


These are only a few of the advantages which you ob- fag #4 5 
tain when you specify Allen-Bradley. Let us discuss with you Y ually 
the next job on your schedule. 


Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. Ge lotr Conteol 
ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL 
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With the opening this month of the valves of the 
newly completed $20 million facilities at Sterlington, 
Louisiana, Commercial Solvents Corporation 
becomes one of the world’s largest producers of 
methanol, for sale to meet the growing needs of 
expanding American Industry. For steady, 
dependable, large-volume supply of 

methanol, CSC is your logical source. 
High-quality CSC methanol, produced 

from natural gas, is being supplied 

at a minimum purity of 99.85% 

in tanker, barge, tank car, tank truck 

and drums to all parts of the United 

States from conveniently located 

bulk and distribution points. 

For further information contact 

the Industrial Chemicals 

Dept., Commercial Solvents 

Corporation, 260 Madison 

Ave., New York, N. Y. 








INDUSTRIAL CHEMICALS DEPARTMENT a ha 
COMMERCIAL SOLvENTS CORPORATION 


ALDEHYDES + ALCOHOLS + ESTERS + AMINES + AMINOQALCOHOLS 
AMMONIA +© NITROPARAFFINS «© SOLVENTS + PLASTICIZERS + INTERMEDIATES 
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When you need movable 
joints in piping handling 


SULFURIC ACID 


THE BARCO BALL JOINT is one of the most useful, most 
versatile fittings ever developed to provide flexibility in piping. 
The above photograph shows two stainless steel Barco Ball Joints 
used in making an extension type unloading line for sulfuric acid 
at a steel mill. This is but one of many installations in industry 
where Barco joints are used in handling corrosive acids, alkalies, 
solvents, steam, oil, air, gas, water, and practically all other fluids, 
including white fuming nitric acid. 

BARCO BALL JOINTS offer many advantages over ordinary 
types of joints or flexible connections. The Barco design allows 
for movement in “any direction” —360° rotation plus 30° to 40° 
flexing. Thus, one Barco ball joint will often do the work of two or 
more ordinary swivel joints at lower cost and with less maintenance. 
When you want to be sure of getting SAFE, long-lasting, trouble- 
free installations, specify BARCO! Ask our engineers for recom- 
mendations. Worldwide Sales and Service. 


BARCO MANUFACTURING CO., 516L Hough St. Barrington, Ill. 
In Canada: The Holden Co., Ltd., Montreal. 





“Moves in Any 


4 Direction!” 


1, NO METAL-TO-METAL CONTACT 
BETWEEN MOVING PARTS. An impor- 
tant Barco advantage where corrosive 
chemicals are present, either externally 
or internally, 


2. CHEMICALLY INERT GASKETS. 
Barco offers a choice of seven types of 
gaskets including No. 11-CT for corrosive 
service. No lubrication required. 


3. STAINLESS STEEL BODIES. Also 
regularly furnished in Malleable Iron, 
Steel, Bronze, and Aluminum. Other spec- 
ial alloy joints to order. 


4. MAXIMUM FLEXIBILITY. Up to 40° 
side flexibility with 360° rotating move- 
ment. 


5. PRESSURE SAFE! FIRE-PROOF! 
Unequolled for SAFETY where flexible 
connections are required. 


6. MANY STYLES AVAILABLE. Angle 
or straight; threaded or flanged connec- 
tions. For pressures to 7,500 psi; temper- 
oe to 1000°F. 15 different sizes. 4” 
to 12”, 


@ ASK FOR YOUR COPY OF BULLETIN No. 


BARCO 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING, AND REVOLVING JOINTS 
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Oh WOLVERINE PRODUCTS 
for Processors 


TUBEMANSHIP 
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PRSSHSHSSSHSSHSSHEEEEHEHEHSEHEHEHSHEHEEEEHEHEREHEHEEOEOHOHHEEEE 


WOLVERINE TUBE DIVISION 


of CALUMET & HECLA, INC. 
*REG. U. 8. PAT. OFF. Manufacrurers of Quality-Controlled Tubing 


Wolverine Trufin and 


the Wolverine Spun End 1439 CENTRAL AVENUE © DETROIT 9, MICHIGAN 
Process available in Can- 
eda through the Unifin Plants in Detroit, Mich. & Decatur, Ala. Sale offices in Principal Cilies 


Tube Co., London, Ontario. 





Export Department, 13 E. 40th St., New York 16, N. Y. 
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In electrical 
installations 








o% 
. 


CONDULETS 


Quality does count in practically every electrical conduit installation that you 
make. When you use CONDULETS you know that you are putting in electrical 
equipment of the highest quality, because CONDULETS have been doubly 
tested .. . in the factory and in the field. 

Crouse-Hinds quality control assures a long-lasting product and field records 
prove it by the test that only time can give. Thousands of CONDULET instal- 
lations are still in tip-top condition after twenty, thirty, or even more than forty 
years of dependable service. 

The illustration at the right shows four of Crouse-Hinds’ basic quality features 
that are common to al) CONDULETS. The fifth, Wedge Nut Fasteners, is an 
exclusive Crouse-Hinds feature thai nas made Obround CONDULETS preferred 
by electricians everywhere. 






1. Taper tapping. Condulet threads are taper 
tapped to match tapered conduit threading. Makes 
@ rigid joint that will not loosen. This assures perma- 
nent ground continuity . . . important for safety. 
2. integral bushing. A smooth rounded surface 
protects wire insulation. 
Material. Feraloy... a special alloy that is strong 
Type EVA Exetecion-Proot ane Se resists corrosion, and gives sharp, full 


Lighting Fixture 
Finish. A triple treatment provides long-lasting 
protection ... exceeds Federal and U. L. specifications. 
Wedge Nut cover fastener. Clear cover 
opening ...no projections. No loose parts ... Wedge 
Nuts and screws self-retained. No screw holes to 
align. 
More than 15000 items are listed in the Condulet 
Catalog including a complete explosion-proof and dust- 
Type ARE Arktite tight line for use in hazardous locations. 
Recentecie Equipment On your next job, use CONDULETS . .. they're made 
tight to last longer. 


*CONDULET is a coined word registered in the 
U. S. Patent Office. It designates a product 
made only by the Crouse-Hinds Company. 


Type FS Condulet 
With Pilot Lamp Receptacle, 
Switch and Piug Receptacle 


Type VC Vaportight 
industrial Lighting Fixture Type EPC Explosion-Proof 


Type GUAC Explosion-Proof Type FLB Exrlosion-Proof Motor Starter and 
Junction Condulet Circuit Breaker Condulet Circuit Breaker Condulet 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 





CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 
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equipped pith 
FOOTE BROS. 


Dutt-Ratéd 
LIFETIME GEARING 


Four Straight-line Line-O-Power 
Drives operating screw conveyors at 
petro-chemical plant in Oklahoma. 


solve your 


space and weight problem . . . 


This Trademark 
Stands for the Finest 
in Industrial Gearing 


When limited space governs a reducer’s size — when 
weight is a critical factor — LINE-O-POWER is your 
drive. 

Line-O-Power Drives are smaller, lighter, more com- 
pact—yet offer almost any reduction you need —because 
Duti-Rated Lifetime Gearing assures maximum load- 
carrying capacity in minimum space. Newly-developed 
Duti-Rated Gears have high hardness, extreme accuracy 
— permit big savings in size and weight. 


Foote Bros.-Louis Allis —— ¢ Maxi-Power 


Gearmotors Drives Drivus 


FOUIE*BROS. BROS 


Beltr Power “Ballin Power Teaoovion Though Callen ton Through Collen Loans 
CuemMicaL Encineertrnc—October 1953 


with LINE-O-POWER* 


Longer life -— higher efficiency — quieter operation — 
these are Line-O-Power advantages, brought about by 
Duti-Rated Lifetime Gearing, unmatched in the indus- 
trial gear field. 

Sturdy Line-O-Power Drives are available for prompt 
delivery — in straight-line or right-angle design — with 
foot or flange mountings — for horizontal or vertical 
service. Talk over your requirements with the Foote 
Bros. representative, or write for helpful information. 


#REG. U. 8. PAT, OFF, 


Foote Bros. Gear and Machine Corporation 
Dept. CE,4545 South Western Boulevard, Chicago 9, Illinois 


Please send information about Line-O-Power Drives. 


(1) Bulletin LPB on Straight-Line Units. 
[) Bulletin LWA on Right-Angle Units. 





interchemical Corporation's 
Finishes Division has used 
Glycerine for 20 years in 
making alkyd resins for its 
industrial finishes, as well 
as its famous “Murphy 
Paints” for household use. 
Interchemical finds that 
with Glycerine, the resin 
manufacturing process is 


easier, and the finished 


. product more durable. 


One important reason for Glycerine’s wide popularity with paint | 
manufacturers is its ease of handling in the kettle. With Glycerine, 
alkyd resin manufacture is easily controlled to give a product of 
low acid number, without undue hazard of gelation. 


But leading manufacturers of household and industrial finishes know 
that Glycerine’s advantages don’t end with the resin-making 
operation itself. Glycerine also imparts certain properties to alkyds 
that help produce better finishes. 


Glycerine-derived alkyds improve color retention and film toughness 
in air-dry coatings for metal equipment. In baking finishes, the 
adhesion of Glycerine alkyds is good, and a full range of flexibilities 
can be obtained. And Glycerine alkyds improve package stability, water 
resistance, and durability of household finishes. 


If you'd like more information on Glycerine’s chemical and physical 
sp teeaee write for your copy of “Why Glycerine for Alkyd 

esins and Ester Gums?”—Glyterine Producers’ Association, 
295 Madison Avenue, New York 17, N, Y. 


Nelling Takes the ploce of Gljcewine 
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Available in all piping materials! 


LLOY OR NON-FERROUS PIPING is often the answer to problems of 
A contamination, corrosive action, severe pressures and temperatures, or 
cyclic operation. You can obtain TUBE-TURN Welding Fittings and Flanges 
of stainless steels, nickel and nickel-base alloys, copper and copper-base 
alloys, aluminum and aluminum-base alloys, and newest of all, titanium. 
For good service in welding fittings, in carbon steels, or in alloy or non- 
ferrous metals, call your nearby TuBE Turns’ Distributor. He’s ready to 
serve you from industry’s most complete line. 


The Leoding Manufacturer of 





Welding Fittings and Flanges 


TUBE TURNS, ING. ‘cnc 
g @ KENTUCKY 

DISTRICT OFFICES: New York » Philadelphia « Pittsburgh « Chicage » Houston » Tulsa « Son Francisco + Los Angeles + Denver « Atlante » Dalles + Midlond, Texas 

Subsidiaries: TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO © PENNSYLVANIA FORGE CORPORATION, PHILADELPHIA, PA. 








TUBE TURNS’ 
can help you cut cost of corrosion-resistant piping 


4 les cost of corrosion-resistant 
piping can often be minimized 
by the use of standard carbon steel 
piping plated on the inner surface 
with such materials as nickel, 
copper, etc. In atomic energy 
plants, nickel-plated piping in 
©. A. GAUM is one ot —«84ZES through 42” is giving satis- 
TUBE TURNS Engineering §= Factory service, and has substan- 
SSigcseming tially reduced original cost. The 
Poiributer te improved method is also applicable to many 
— industrial processes where corro- 

sion resistant materials are specified. 

Such plating is generally .008” thick, and can be 
applied in heavier thicknesses where desirable. You 
can obtain recommendations on preferred plating 
sources, proper welding techniques and rods from 
Tuse Turns’ Engineering Service—always ready to 
help you with special piping problems. 


NICKEL a 
PLaTED= 


Installation procedure 
for nickel ploted weld- 
ing fittings and flanges. 





NICKEL PLATED INSTALLATION PROCEDURE 


TUBE TURNS, INC., Dept. H-9 
224 East Broadway, Louisville 1, Kentucky 


Please send me free copy of: 
[ Special Alloys (Stainless Steel Welding 


0) Pipe and Fitting Fittings and Flanges 
Materials (C0 Design Properties of Pipe 


ee astvindiaiaenibep mbes 


Address . 
City . .... State 


Position 


Top of heat exchanger and fractionating tower of oxygen 
plant at a metal mine. All aluminum piping with Tuse-Turn Weld- 
ing Fittings operates at temperatures of + 100°F. to —320°F. 


oe 


Dimensional accuracy of Tust-Turn Welding Fittings speeds 
fabrication in the shop or in the field. True circularity and 
uniform wall thickness assure perfect alignment. Each Tuse- 
Turn welding fitting is individually examined by skilled 
inspectors for accuracy. 


DISTRICT OFFICES 


New York Tulsa 
Philadelphia San Francisco 
Pittsburgh Los Angeles 
Chicago Atlanta 
Houston Denver 


“tt” and “TUBE -TURN” 
Reg. U.S. Pat. Off. 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 
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Hydramotor® Valves . 
r safe, 


eS ils, steam 


There are no gears in the Hydra- 

tor mechanism. A 
motor-driven hydraulic pump 
actuates a-piston:in, a control 
cylinder, moving the main valve 
with maximum mechanical effi- 
ciency. Valve will handle line 
pressure up to 3000 psi. 





SAUNDERS . TYPE 


a %y ie § 


Re: ik sina ek * = to 
GENERAL CONTROLS : 
lendale, California © Skokie, Mlinols an 


Lenctrcnm of Automatic gee! Temperature, Level 
Flow Controls for Heating, Home Appliances, Refrig- 
craton, mig Pe eke and Aircraft Applications, 


* Hydramotor is a registered tradename, 
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WORTHINGTON ANGLE GAS-ENGINE COMPRESSOR installation in a gas pipeline pumping station. 


* 


5) 


Now... more horsepower, higher efficiency 
in Worthington Angle Gas-Engine Compressors 


New LTC-H compressor has all advantages 
of famous LTC plus high compression 


This new Worthington LTC-H Angle Gas-Engine 
Compressor—the latest Worthington advance in its 
engine-compressor design—is typical of the kind of 
improvement achieved by Worthington engineers 
throughout many years of yin the manu- 
facture and application of comptessors and large 
internal combustion engines. 

The new high-compression engine-compressor has 
considerably higher horsepower ratings than its well- 
known predecessor, the LTC, but runs cooler and on 
less fuel. LTC-H users will find the new unit is built 


‘to give the same day-in, day-out service that has 


given all Worthington Engine-Compressors a repu- 
tation for extreme dependability throughout the gas, 
petroleum and chemical worlds in pipeline pumping, 
refinery operations, public utility gas distribution, and 
service in natural gasoline and pressure maintenance 
plants, petro-chemical and synthesis plants, and refrig- 
eration plants. 

Write for more information on this latest develop-, 
ment in Bulletin L-690-B1B or let us know that 
you're interested in conversion of your present unit. 
Worthington Corporation, Compreseee Division, 
Buffalo, N.:Y. 

K.2.16 


“See us in Booth 848 at the'Chemical Show” 


NO OTHER COMPRESSOR WILL OUTPERFORM A WORTHINGTON 
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STURTEVANT Rotany Fine crusuers 





Crush or 
Granulate 

to Fine, Even 
Sizes withou 
Excess Dust... 


Cross section view Iillus- 
trating the crushing action 


CLIP AND MAIL COUPON TODAY 


These rugged crushers speed output of fines, cut reduction | Sturtevant Mill Company 
costs. Desired fineness is quickly obtained by regulating —|_ j/0-A Clavian Street 
hand wheel. “Open-door” accessibility permits fast, easy | ee 
cleaning. They crush fine . . . crush fast and do not clog. | Please send me catalog describing 


Available in output capacities from 1 to 30 tons-per-hour. ; rn ae ee 


Write for catalog. | Name 


STURTEVANT MILL COMPANY 1 Serect 
103-A CLAYTON STREET, BOSTON 22, MASSACHUSETTS i City & State 


Designers end Monvtocturers of; CRUSHERS © GRINDERS © SEPARATORS © CONVEYORS ; 
MECHANICAL DENS ond EXCAVATORS © ELEVATORS © MIXERS | Firm 


init 
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Cycle urbocharged 
| As Most’ ‘Significant Development 
In CompressonHi to 


sin. yas-engine-driven compressor design 
set new records for | oe (50% increase), 


Revolutionary changes in 


(10- 15% decreas) and fp!ingnae 


T developert.Clark .2-Cycle 


Right Angle 
has set new, — wide standards for 
power and operating economies, feports 

Clark Bros, Co., Olean, N. 'Y: 
Climaxing an intensive ; 7-year. Clark 
development program, the availability 
today of this completely ‘new, turbo- 
charged compressor design provides the 
realistic and ready answer to increasing 
cost of gas, inadequate cooling water 
supply in certain areas and the need for 
more powerful, more compact ‘units: 


420 


io ce r 
in support of these claims: 


50% More Power 
Fiftypercent {50%,).,more power. is 
delivered than by, any. previously built 
non-turbacharged _ unit, -of _ comparable 
bore and stroke (without any encroach- 
ment on overload carrying ability). The 


stepped-up power opyputi meas reduced | 


building, foundation, -piping:and- mainte- 
nance- costs as well as decreased operating 
personnel. ' 


“Right Angle” 


, fuel economy 
erload (25% ary 


as Leniityal ¢ denna 


” Conservatively rated, the new Clark 


unie is (guaranteed ‘to ‘burn’ 10°to 15% 
less: fuel than the best-non-turbocharged, 
high ..' compression; - » gas-erigine-driven 
compressor previously built. 


25% Less Cooling Water Load 
Cooling water requirements per bhp 
afe twentydive petcent (25% ) less than 
those-of the best non-turbocharged, high 
compression, gas-engine compressor pre- 
viously ‘built (including scavenging air 
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intercooling duty }, This is important not 
only in arid docacions, but meags fewer 
cooling towers, smaller pumps, smaller 


pipiag abd smaller motots.26 drive water “of Coriverting waste head inrovenergy. Ie” ¢ 


pumps. 


‘Flat Fuel Consumption Curve 


» Fuel consumption remains practically 
constant between seventy percent 
(70%) of load and maximum load, as- 
suring optimum fuel economy over. the 


entire eunne range. / 


“Quiet Operation ~ 

Energy, formerly lost in noise, is’ now 
harnessed for useful work by, the Clark 
Turbocharger, This, plus a fully insu- 
lated exhaust manifold and en:bloc con- 
struction, make it the smoothest 
Operating gas-engine- iven’ “Com pressor 
ever built. There are’ no t pulsa- 
tions. ¥ 


“ UNITIZED, MATCHED DESIGN 
Both turbocharger and compressor 
were designed and’ built by Clark»as. 
matching components. The result, say 
Clark engineers, is a highly fbr, 
unitized and integrated design. ° 


The Turbocharger 
The Clark turbocharger combines. 
many of the design principles of Clark 
radial inflow tusbines combustion Bs 


turbines and centrifugal compressors. 


As applied to the'new Clark 1) ye et 


sor, turbochargiag is 4 practical means” pfactice, the’ oes ¢o 


utilizes the waste heat, velocity and mass 
flow of the exhaust gases to drive a 
radial inflow turbine. The turbine, in 


turo, is integrally connected to a centrif# 
ugal compressor impellor which pumps | Gy 


air to scavenge the power cylinders atid 
to furnish air for combustion. 
scavenging cylinders are used or required, 

“Até ‘statGup and on light loads, the . 
turbocharger is “difect driven through a 
gear train from the engine “craiikshafe. 


fader all other load “ééfiditions, the tar~ 


bocharger operates independently of the 
engine,” its ‘ automatically... con- 


No oh 


ely yet 
2-cy¢le, ine) line design. It occupies con- 
siderab less Space per bhp than non- 
tur ged units, because of its in- 
‘power output. Featured are: 
block construction with remov- 
ble power cylinder liners; full precision 
beatings; one-piece forged steel crank- 
hat oil-cooled power piston heads and 
; heavy, forged steel connecting 
sully av streamlined exhaust 


eon 


Pe. Sh 3 
The Call Model TRA-8, illustrated, 
has eight vertical in-line power cylin: 


forming to the oad placed On the engifie) ders of 14” bore and 14” 


Rye the Clark turbochaf get oper , e / 


pita 4 speeds.and tem- 
} pemeres no ‘Critical, Scarce? materials 


~ aeesequird for.its construction. 


The. Compressor 
While the gas-engine-dri¥en coin 
WBkessor is atP@ntigely new unit, specially 


"_Ndesigned to match thé’ chatagteristics of 


* the new Clark turbocharger, it Terains 
Many of the basic Clark “Angle” design 
features. Clark engineers describe it as 
the most, rugged compressor ever built, 
“with a very conservative BMEP rating 


veloping 1320 bhp. Orker si } turbo- 
charged units also are available. — z 


Be OF ae 
ae 


Bulletin 130, with complelall infor- 
mation on thé Clark 2-Cycle Turbo- 
charged Gas-Engine-Driven Com- 
pressor is obtainable from Clark 
Bros. Co., Division of Dresser Opera- 
tions, Inc., Olean, N, Y. ; 











sitio 





Clark manufactures a comes line 
of heavy duty compressors; motor 
driven; gas, steam and Diesel engine 
driven; centrifugal and axial flow: 














Transverse cross section. of the | 
Clark TRA Turbocharged 2- ~~ 
Cycle Gas-Engine-Driven Com- 
pressor, 3 
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or it's a little lot 
dificd g i] oo OF HI ee % 


AT YOUR REQUEST 
bulletins covering the en- 


tire ejector range. Tell us 
your requirements. 


If it’s low vacuum, with intermittent 
service, a small priming ejector, may do 
the job. If it’s extremely high vacuum, 
constantly maintained, a multi-stage in- 
stallation of large ejectors, complete with 
intercondensers, may be called for. In 
short, Elliott ejectors — and the “know- 
how” that goes with them—cover the en- 
tire range of commercially obtainable 
vacuum. including such conditions as the 
handling of highly corrosive vapors. 


Elliott Company’s position in the field 
of vacuum equipment and its application 
has been a development of years. The re- 
sultant valuable experience is at your 
service with no obligation. To apply it, 
contact your local Elliott representative, 
or write Elliott Company, Jeannette, Pa. 


ELLIOTT Compaw 





INDUSTRIAL PROCESS DIVISION 


G3-2 
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ADVANCED SYSTEM OF FLUID AGITATION 
BRINGS YOU MAXIMUM FLEXIBILITY 
AT LOWEST COST 


The speed of this unit can be changed while in motion. The 
capital investment for such a profitable plant improvement is 
relatively small. 

Speed variance as high as 5 to 1 (single speed motor) with any 
desired speed within the above speed change range. When 
these units are equipped with vari-speed motor instead of the 
standard single speed motor an almost infinite range of speeds 
can be attained in a few seconds. 

Speed change accomplished by simply rotating speed change 
knob. No gears or belts to change. 

Useful for viscosity or material change while batch is being 
mixed. Excellent where various viscosity materials may be 
mixed in the same vessel. 


Simplified Designs Guarantee you advantages of 
most expensive equipment at much lower prices. 


(illustrated Below) 
Speed changes by means of sheave substitution with 
standard stock taper hubs and adjustment of belt tension 
requires only a few minutes of operator's time. 

20 A.G.M.A. speeds from 420 rpm down to 9 rpm are 
available and each set up is interchangeable over an 
approximate 3/2 to 1 speed range. Mixers are process 
engineered—factory assembled—ready to operate when 
uncrated—and at rock bottom low cost. Arranged 
for closed or open tanks. Bulletins and full information on 
request. 





Above photo shows installation in plont where 
it is desirable to be able to change shoft speed 
while Mixer is in full operation. 


Package units can be readily changed from one 
vessel to another, 

Mixers are package units aligned and as- 
sembled in our factory—ready fo mount on your 
vessel ond ready to " 

Mixers are designed for closed or open ves- 
sel—"LRV" for closed—"LRVA" for open tanks. 











INTERNATIONAL ENGINEERING, INC. 


DAYTON 1, OHIO 


NEW YORK 
15 PARK ROW 
WOrth 2-2580 
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ey an een nae 






ture of A CONTINUOUS WAY TO PROCESS 
T* CHEMICALS 


4 Bad 

to engineer efficient, continuous-cooling surface that is @ 

ying into your hot material processing. capacity mo lor Tt 
vik's stcel-belt. continuous coolers carry the simple dis¢harge™ “sera 
Ha solid,-endiess, steel band of flat; stain- any point. Seecins of any length. 

steel. This band “floats” on a peisned Sandvik steel belt units without the: 





aver-bed arrangémént which cools from beneath... bed cooling arrang 


on. top.of the band... - ical processing netic 

too} and -convey, regulate thickness ind ‘conve ; 

pperature’ while cooling, obtain desired 

@ same operation, cool and strip off gela- vith you in 
brials in _ sheet form, cool loose and conveyor to fit your - operation. Sandvik has had over 

als, cool . in pa eee i a. “thirty years of experience in designing units to oper- 
os —. hee as independent units or as integral parts 

Bcial processing equipment. 


a bem 
Anovie “STEEL, INC. 


sal wm ighth dye. NAW, York.-11, N.Y. WAtkins 9-7180. 
CLEVELAND — Z 4° | 40s ANGELES oterse 


LE FOR TEST PURPOSES, 
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PAYLOADERS 


dous cost reductions through savings in time 
and labor and through increased production. 


Scoop-up? Carry? Dump? Spread? Load? Pile? 
Pour? . . . “PAYLOADER” ' tractot-shovels 
will do all: of. these. bulk: material. handling 
jobs for you and many more’.", . upto ‘three 
tons at a time . . . travel at speeds up to 28 
miles per hour ,.. . work inside buildings or 
outside on pavement or- ground. 


“PAYLOADERS” bring..a :combination.. of 
speed, low cost,’ flexibility and versatility to 
your bulk-handling problems unmatched by 
any other type Of equipment. ‘Thousands’ of 
“PAYLOADER?” installations in all kiads of 
plants and situations have accomplished tremen- 


7 PAY 


AY HUFF 


f 
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Our broad experience, plus that of your Hough 
Distributor, is available to help solve your bulk 
material handling problems, and without obli- 
gation. The Frank G. Hough Co.,.754 Sunny- 
side Ave., Libertyville, Ill. 


FREE HANDBOOK 


Tells how and. where: to. look. for 

signs of inefficient bulk materials 
handling... . how to analyze, organize 
and set up an efficient handling 
system. Plus many useful tables and 
data. Write fer “Bulk Muterials 
Handbook.” 





The petroleum industry has made good use of the “divide-and-rule” formula that con- 
quered kingdoms ...to win command of the giant powers hidden in nature's oil. The 
industry's process engineers have transformed American life by their mastery of petroleum’s 
secrets... and fractionating has been their masterkey. .__, 


These engineers’ ability to develop processes which break petroleum into its component 
fractions has harnessed the “black gold” into a myriad forms of service. There have been 
other important results, too, The gigantic motor industry ... America’s vast network of 
modern highways... the services to motor travel—these are largely by-products of the 
petroleum process engineer’s knowledge of fractional distillation. 


For many years, Sun Ship has been adding to its own prestige by the service and coopera- 
tion its great shops give to the petroleum industry, and to a many other industries 
which call on Sun Ship's versatile engineering and construction skills. It has built... 
for chemical and petroleum process engineers, and for refineries throughout the world 
.., the immense fractionating towers, pressure vessels, special machinery and heavy 
equipment they require. The 95'7” crude tower shown in the photograph, ready for 
shipment, is a representative example. 


Sun Ship’s services will continue to keep pace with the giant strides made by the nation’s 
industries in the engineering progress which i3 steadily building a greater America. 


SHIPBUILDING & DRY DOCK COMPANY 


ON. THE DELAWARE CHESTER, PA. 
25 BROADWAY « NEW YORK CITY 
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Nothing defies corrosion like 


ANGLE AND Y-VALVES 4” TO 6” 
PLUG COCKS 1”, 142", 2” 
FLUSH VALVES FOR 3”, 4”, 5” 
TANK OUTLETS 

PIPE AND FITTINGS 42” TO 8” 
TOWERS 12”, 18”, 24” 
RASCHIG RINGS %” TO 3” 
TOWER PLATES 


Chemical inertness to acids of all concentrations is a characteristic of porcelain. 
And, as made by Lapp, it is pure, dense, hard, close-grained, homogeneous and 
non-porous. This means there can be no penetration of Lapp Porcelain—no 
crumbling from capillary pressures—no absorption of liquids to contaminate 
later processing. 


Valves, pipe, towers, and special shapes of Lapp Chemical Porcelain are oper- 
ating with almost unlimited service in hundreds of installations where “no 
other material would-ever handle the corrosion problem.” At cost figures that 
sets records for economy, too. For Lapp Chemical Porcelain equipment costs but 
a fraction of that for special alloy and lined equipment—and quickly nrakes 
up, in reduced maintenance and elimination of need for replacement, the 
difference in its initial cost over that of cheaper ‘corrosion resistant” materials. 
Security and safety of plant and personnel haven’t been overlooked. With 
TUFCLAD (fiberglass-reinforced Epoxide resin armor) Lapp Chemical 
Porcelain is protected against accident or carelessness. It will hold 
operating pressures against gross leakage, even though damaged 

by impact, thermal shock, explosion or fire. 


for Bulletin describing characteris- 
tics of Lapp Chemical Porcelain, and listing 
<r valves, plug cocks, safety valves, flush 
valves, pipe, fittings, towers, raschig rings 
and other equipment. Lapp Insulator Co., 
Inc. Process Equipment Division, 153 
Wendell St., Le Roy, N.Y. 


CHEMICAL 
PORCELAIN 
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Which of these 
>BASIG- MATERIALS 


will solve your 
processing problems? 


ro 


Scctisiinassdintisiaietiiagn. tsucdoer cs ee ne 


electric furnace products are 
engineered and prescribed 


ny 


to meet many manufacturing needs 


q 
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In these Higgi ins type arc furnaces tremendous amounts of electrical éderey are utilized by Norton in electrochemically 
minerals into basic By refractory materials. 


refining cru 


BORON NITRIDE 

Refined by Nortch to over 98% 
purity. Characteristics: melts or dis- 
associates at, 5400°F; a nouconductor 
of electricity; weighs only 7 lbs. per 
cu. ft.; is not oxidized in air at 1200°F, 
Uses: anti-sticking.agent for use with 
molten glass or metal; heat-resistant 
lubricant; thermal insulator in vac- 
uum or atmosphere furriaces; experi- 
mental refractory or crucible mater- 
ial; experimental electrical insulator. 


MANY OTHER MATERIALS 

Among the high-melting, useful 
materials made available by Norton 
are Special Fused Oxides, Refrac- 
tory Carbides, Refractory Borides, 
Mixed Borides, Elemental Boron. Re- 
search, development and field testin 
aeieins conducted on Experimen 

ides, Nitrides -and Sik 


oe for others, 


CHEMICAL 


AVAILABLE IN MANY STANDARD 
OR SPECIAL FORMS 

Besides supplying these materials 
in their crude form, niore ‘or.less as 
they come from the furnace, Norton 
has extensive facilities for processing 
and fabricating — atid is ready to 
work with you in engineering any of 
these materials to your particular re- 
quirements. 


terete Back 


“ sTeade-Morls Reg. U. S. Pot. Off. ial elation Countries 
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GET THIS BASIC 
MATERIALS BOOKLET 


This new Norton Publication, 
“Basic Materials,” contains 22 
pages of detailed information, in- 
cluding actual and suggested 
uses, For your copy, write to 
Norton Company, 509 New 
Bond St., Worcester 6, pm. 
Canadian ” Representative: "A. 
Green Fire Brick Co., Lid, 
Toronto, Ontario. 





yyy Ha 


CONSULT SCHUTZ-O'NEILL 


For the Correct Equipment and Process 





CYCLONE COLLECTORS 








TUBULAR DUST COLLECTORS VIBRATOR FEEDERS SCREW FEEDERS LABORATORY MILLS “ 


CONSULT THE SCHUTZ-O’NEILL SALES ENGINEER NEAREST YOU 


EASTERN STATES CENTRAL STATES PACIFIC STATES 
ARLINGTON, MASSACHUSETTS CHICAGO, ILLINOIS LOS ANGELES 13, CALIFORNIA 
Bridges Engineering Co. Dewey Engineering Co. John K. Bice Co. 
P. O. Box 186 9 South Clinton Street 440 Seaton Street 


SAN FRANCISCO 7, CALIFORNIA 
RIE, PENNSYLV, DETROIT, MICHIGAN ’ ‘ 
a asl Pacific Coast Chemicals Co. 


Mr. B.C. K smith L. A. Faunce 
637 West 10th Street 18263 Hartwell Street 725 Second Street 
SEATTLE, WASHINGTON— 
NEW YORK, NEW YORK _ INDIANAPOLIS, INDIANA PORTLAND, OREGON 
Mr, S. H. Burr Me. W. E. Berling, Jr. W. Ronald Benson, Inc., 
30 Church Street P. O. Box 6084 820 First Ave. $., Seattle 4, Wash. 














UPTON, MEADE 6 AME, LD, SEE US AT BOOTH C-154 


890 YONGE STREET, TORONTO 5, 


ONTARIO, CANADA CHEMICAL SHOW, NOVEMBER 30th-DECEMBER 5th 
, CONVENTION HALL, PHILADELPHIA 











SCHUTZ-O'NEILL COMPANY 


RAWN ER HA 


301 PORTLAND AVENUE +- MINNEAPOLIS 15, MINNESOTA 








OPEN TYPE IM- 
PELLER, keyed 
te shaft. Belance | 
ports and back 
vanes maintain 
suction pressure 
on the stuffing box. 











Ve 
Z 
> Y 

“cnnupst 








| ] y) Y tes G Y} ‘ A. 3 
Sone 7 me 7 y uel | 
WUE ll aa 
ly 
OlL LUBRICATED BALL * We" \ 
: @ 


Name & y 
crete tel caobber anes. Vm <7 * CASTELLATED 
lation at all times. ey) \ paz WORTHITE IM- 
ay \ PELLER NUT with 
yy Worthite pin for 
HEAVIER CONSTRUCTION, w 106408 | positive locking of 


for greater rigidity, longer impeller to sheft, 
pe Wy Ud J pascelen mn sealing en 
Alternate construction with 


caleamidasd Oe quads 
able. 











New features make Worthington's 
corrosion-resistant pumps better than ever 


Worthington also increases size and capacity 
range of Worthite pumps, standardized with 
packed box or with Worthington mechanical seal 


THE NEW CNG WORTHITE PUMP comes in 21 sizes, 34" to 6", 
up to 2000 gpm. Heads up to 200 feet. Write for our new Bulletin 
W-350-B14 ‘to Worthington Corporation, Centrifugal Pump 
Division, Harrison, New Jersey. C37 
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VERTICAL 


‘Oi-Gad Tandem Combustion Units ’ 


Exclusively for vertical firing, the new National .Airoil MERTICAL Tandem ) 
Block Units retain all the features of our regular, well known Tandem’ 
Units . . . plus: special, pre-cast refractory shapes for easier, cost-saving 


installation | gnd maintenance; secondary cir, inlet louvres for positive: 
control of flame pattern; and, all steel’duplex detaching gear which en: : 


ables swift, simple burner changeover. 
VERTICAL Tandem Units hold air in the combustion zone until fuel and 
heated air are thoroughly mixed. This ‘means that ignition takes place 


in @ hot zone; the result: high ‘fuel’ economy through ‘more rapid com-,,... 


bustion. witha. minimum. of excess air... NATIONAL AIROK'S patented 


Tandem Combustion Blocks allow secondary gir to be easily and ac-~ . 
curately controlled. By adjusting air control louvres, flame can be shaped . 


to radiate heat uniformly without tube impingement. © 


The VERTICAL Tandem Unit is always fired with NATIONAL AIROIL ‘ 


Combination Oil and Gas Burners . . . has a high turndown ratio with 
a steady flame . . . maintains required flame temperature using either 
fuel oil or gas. With the TANDEM UNIT'S clean flame, a cold furnace 
can be brought to full capacity in a short time. 
“Many, many more hours on stream, without shutdown". . . yes, YOU 
will realize higher profits from YOUR heaters when National Airdil 
VERTICAL Tandem Units are specified. Our new Merce is yours for 


the asking. 


NATIONAL AIROIL BURNER cO., INC. E 


Samitnesb becerra 0 a tony af 


Baers. 


| GAS BURNERS, FURNACE EQUIPMENT 


HEAT 
ov PROCESS 


Economical, gnd fiighly efficient, 


BbeERIOR | Steam ‘Generators 


arrive at your ‘plant ready to pro- 
duce steam for process or heat. 
~Sempletely factory..assembled and 


Dy | teed they, erp) Backed by _un- 


“divided responsibility. 


| @ Fully automatic burning oil or gas or both 
lf it in combination, hh 

| @ Méunted on rigid channel iron base, they 
0M’ require no special foundation. 


© Boiler biduesd | ‘draft eliminates the need 


of an expensive chimney. 


’ ,@ Simple’ installation ;.permits a nearby 


soorce-of process steam. 

@ Battery installation provides extreme 
flexibility for varying steam:demands. 
Special units for. aemmanent outdoor 
installation, ‘ 

Fire-Tube models in 18 sizes from 20 to 

600 b.h.p.. for pressures upito 250 p.s.i. 

Write for catalog 522-F, 

Water-Tube models in 9 sizes from 200 
+. to 1,000 bp. for pressures up to 

“400 p-si. Higher pressures on special 

order. Write for catalog 522-W. 


for performance you can BANK on 


SUPERIOR COMBUSTION INDUSTRIES” INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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Strip, Deodotize, 
De-aerate with 
the continuous 4 


The problems of moisture or solvent 
removal from liquids, slutries and gee 
gases give way before the turbulent 
thin-film principle of the Tut 
Evaporator.” si 


Processing of Sabena thy 
or viscous chemicals, solvents, par 

. vitamins and “myeins,” jaice-con-— tint ‘ 
centrates and candies, is continuously. 
done in a single, rapid pass... seat eae 


4 
“Original” or vital properties of ay 


heat-sensitive materials are retained, ny 
Reduction to desired solids ig) 
continuous and automatic. Distillatit 4 
shows recovery up to 99% plus. ‘ re 


The Turba-Film Evaporator maintains 
“U” values up to 500, without weber) 
binding: The unit is substantially 
self-cleaning; just run it a few salipuses! 
with water; other effort is rarely 
needed. Please send for free brochure 
giving ‘fall informatinhA on the { * 
Turba-Film Evaporator, 

Rodney. Hunt Machine Co., 
31°Vale Street; Orange, Mass., U.S.A. 





Installation picture shows the Turba-Film Evaporator, Model No. 2, 
with capacity for evaporation of 300 pounds of water per hour 
at 27” vacuum and 30 p.s.i. steam. Vacuum and steam pressure 
canbe higher ‘or lower ‘at wilt: Also available are ‘a laboratory unit 
of 40-pounds-per-hour capacity for trial runs in your own-plant 
and larger models as high as 2500 pounds per hour. capacity. 


Cutaway’ figure shows’ rotor blades running: full-length ‘of the 
Turba-Film. Evaporator.. Material enters. at narrow -part:. of. the 
assembly on the indented rotor blades, These convert.it to.a thin 
liquid film which is processed during the few seconds required 
to descend on the walls of the evaporator. Droplets entrained in 
rising vapor are separated by the blades of the upper section and 
drop to the heated processing zone below. 





*Turba-Film is a trademark of- the Rodney Hunt Machine Co, 


* 


Manufacturing Engineers Since 1840 


PROCESS EQUIPMENT DIVISION 
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for agitator drives 


Straight line construction 


sie ylifies installation 
conserves space 


Here, in a new eastern chemical plant, are shown excellent examples of the advantages offered 
by Philadelphia vertical MotoReduceRs for agitator drive application. More than a hundred 
of these units are now installed here. 

The MotoReduceR is an extremely compact drive with the planetary “‘in line’ reduction gearing 
with a standard flange mounted motor. Mounting on tanks or other equipment is further simplified 
by virtue of the ring type base. 

The unit is completely oil-tight because the famous ‘‘Dry-Well"’ construction prevents oil leakage 
down the output shaft—an outstanding advantage for an agitator drive. 

This distinctive vertical drive can be supplied with output speeds from 9 RPM to 420 RPM with 
standard motor speeds. Units are available up to 100 horsepower. The MotoReduceR can also 
be supplied in horizontal types. Write for Catalog MR-49 for details. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 





Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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| WHEN PUMPS WEAR OUT 











Waukesha P. D.* Sanitary Pumps 
Built for EASY in-Pilant Servicing 


Because careful servicing means so much to pump 
performance and long-life use, Waukesha pumps 
are designed to save time and effort in every detail 
of their assembly and cleaning operations. That's 
why Waukesha owners can prove such iow main- 
tenance costs in safely moving all types of products, 
liquid, semi-liquid, creamy or chunky. Prove it 
yourself — write for latest Instruction Hand-Book 
or complete catalog. 


~,..WHO TS AT FAULT? 


RING REPLACES 
LS 
SIX PARTS 





Instead ot a dozen or more small rotary seal parts to 
handle, you have only TWO O-Ring Sanitary Seals 
in the Waukesha Pump. They fit snugly into special 
grooves in the pump body; easily flipped out with 
the tool provided, and just as easily snapped back by 
finger pressure. Removable Stainless Steel Seal Sleeves 
prevent wear on shafts, and these simply slip out for 
cleaning. 
Be sure O-Rings are thoroughly clean, and Seal Sleeves 
kept free of nicks and dents. Inspect 





i 








them carefully, and at the first sign of 
wear, replace them — their cost is neg- 
ligible. Both O-Rings and Sleeves 
should be lubricated when reassembled 
in pump. See latest Instruction Hand- 
Book. 


*P.D. — Positive Displacement — Slow Speed 
















se 
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WAUKESHA FOUNDRY COMPAN 
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1326 LINCOLN AVENUE 
WAUKESHA, WISCONSIN 
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Trarisistors ore capsule-size-as 
emblies which utilize the phys 
és of semi-conducting wei lite ks 

iy ame effects os: 
an ¢lectron tube but with 


and their circuitry components 





























-_ 





























A timely statement from Walter P. Wills, 


Director of Research, Browm Instruments Division 
Minneapolis-Honeywell Regulator Co., Philadelphia 44, Pa. 


with ‘their widely publicized. pa tel P 


istic’, will be put to work in ifidustrial in- — 
strumentation. Naturally, I can speak only 


for my company, but I'd like to give x a 
‘2 


researeh man’s view oft i thie it 

stand. today. ™ 4 ' 
“We agree that transistors eve a s tremendous 
future in all of electronics, including auto- 


matic /gonttol<, Many! problems, )howeven,, | 


must yet be solved. Will they be made of 
germanium or silicon? Can they be made 
more reproducible and able to handle enough 
power at desired voltages? New circuits and 
new transistor types are needed. Today’s 
costs are much too high. And let’s not forget 
that the vacuum tube is still being developed 
after more than 40 years of éxistenee.  * 


“Even with extensive research and develop- 


ment programs, much more work remairis 


before transistors can be broadly utilized in 


their natural markets—radio, television, and 
other communication equipment; Similarly, 
the few types now available do not nearly 
satisfy the requirements of industrial instru- 
mentation. 


“A ‘tubeless’ electronic! instrument. is.theo- 
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‘business . 


retically possible today, and, on the basis of 
| safety and reliability expected of modern 
instruments, it is anti¢ipated that such a 
product is completely possible and practical 


: in the future. 


te. 4 Hoop, tracking din problema ona tind ae 
 @ Ee ' ront,For upwards of five years, we've been 


devoting a latge portion of our research facil- 


ities to studying ways to utilize transistors 


) / looking on them not solely as replace- 
sii for tubes, but as the starting point for 
totally new instrument circuits. 


“In addition, we have invested in the patent 
licenses arid the know-how of Bell Telephone 
Laboratories, the pioneer of transistors. We 


‘have a large stake in providing instrumenta- 
‘tion for the manufacture of transistors and 


hence are examining all facets of thetransistor 
. . even to the extent of making 
some with our own hands. 


“Honeywell instruments and other Honey- 
well controls using transistors will be on the 
market. When they are, you can be sure they 
will be great products—new, but the same 
kind. of reliable, versatile, well-engineered 
products we sell today.” 


Honeywell 


BROWN INSTRUMENTS 


Fico Ctl 





F film type 
exchangers 


(Condensers—Coolers—Evaporators) 


Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


River water, well water or brackish water are 

all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 
ferrules need only be removed successively for 

the cleaning brush or tool whereby the tubes receive 
additional water which sluices away the 

dislodged dirt. 


Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 
maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters, Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, and can be designed to cool or heat 
any liquid and to condense or evaporate any fluid. 


po ate: f units at Newton Falls, Obio 


Municipal cool water for diesel 
aan and a inbricating ew [ Bulletin HE-7 describes typical installa- ] 


tions of Vogt Film Type exchangers and 


BOTTOM: J chet x. ater idtes saved is available upon request. 


hej ge a 


plant “ot f Wertcin Oil Re; 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 
ST, LOUIS, CHARLESTON, W. VA. 
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Single Stage 


Model DVH 27.20.34 1800 CFM 
Model DVM 18.14.20 780 CFM 
Model DVD 14.14.18 486 CFM 
Model DVD 14.9.18 311 CFM 
Model DVM 12.8.14 218 CFM 
Model DVD 8.8.10 110 CFM 
Model VSD 8.8.11 52 CFM 
Model VSM 7.7.8 27 CFM 
Model VSM 5.5.6 13 CFM 


Compound 


Model CVM 8.6.10 
Model CVM 5.5.6 
Model CVM 3534 
Model CVM 3153 


ant — YORg 
SS 7) 
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Let’s talk vacuum 
in your plant! 





There's a qualified Kinney Vacuum Engineer in your region, 
ready to talk vacuum in your plant. Call on him. See how the BIG 
LINE .. . the Kinney line of vacuum pumps can be profitably used 
in exhausting lamps and tubes, freeze-drying pharmaceuticals and 
antibiotics, vacuum metallizing, vacuum production of titanium 
and other miracle metals, vacuum fumigation and impregnation — 
and in the countless other ways vacuum serves industry today. 
Kinney Manufacturing Co. — manufacturers of vacuum and liquid 
pumps. Boston, New York, Chicago, Detroit, Cleveland, Atlanta, 
Pittsburgh, Philadelphia, Los Angeles, Charleston (W. Va.), Hous- 
ton, New Orleans, San Francisco, Seattle, and foreign countries. 


NEW MECHANICAL 
ABOOSTER PUMP 


Model MB 1200. 


GAS BALLAST “Cleon” vacuum... 
when applicoble — extremely high pump- 
All sizes of Kinney ing speeds (1000 CFM at 10 mi- 
Vacuum Pumps can be crons)... low power (15 HP)... 


‘ equipped with gas ballast to particularly suited for metallur- 


assist in your water-oil contami- gical processes where large 
nation problems. volumes of gases are liberated. 


FOR DETAILS WRITE KINNEY MANUFACTURING CO., 
3551 WASHINGTON ST., BOSTON 30, MASS. 





oe ae EB i. i 


For the Asking— 


New DATA BOOK 


about ALL 
REPUBLIC 


-Pneumatic Transmitters 
for Measuring 
FLOW *- PRESSURE 
LEVEL © DENSITY 





REPUBLIC.: 
Pneumatic Transmitters 
have these FEATURES 
©: ACCURACY to 1% and in many. . 
cases % of 1% of meximym 
range scale . 


© RANGE EASILY CHANGED, 
reversed, suppressed or com- 


pounded 


@ SENSITIVE because mibtiiovens 
movement is required for full 


scale change 


@ RUGGEDLY BUILT for long serv- 
ice life and overrange protection «© continuously hibelidies 


© USES NO SEAL POTS, mercury oe liquids at pres- 
ont 11M Wa 1220 grig 
ACT LEVELING NOT 
a QUIRED 


s UNAFFECTED by vibration, ambient | 
température variations and changes 
in line pressure, air purely, pressure. @ SEND FOR DATA BOOK 1004 TODAY—NO OBLIGATION 


and fivid density 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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Do you have any WEIGHTY 
heat exchanger problems? 


When the quality of your product 
and the efficienc of your process 
both depend on fast, accurate heat 
exchange, you naturally don’t want 
to take any chances om the type, 
size or quality of the heat exchangers 
you select. 


To assure your desired results,°~ 


Pfaudler stainless steel “heat ex- 
changers are completely engineered 
to your own jolividigal requirements. 
Yet they cost you no more than 
standard, poses units. 


The Pfaudier flexible standard pro- 
gram makes this unusual econom 
possible. A large inventory of stand- 


ard heads, tubes‘ and shells allows 
you to select the most applicable 
combination of length and diameter 
for a given heat transfer area. 

Nozzles of any size—either flanged 
or threaded—can be installed in any 
position, And new production line 
methods. make possible rapid de- 
liveries (4 to 12 weeks in some sizes 
and types). 


Complete line—Fixed tube sheet, 
single or multi-pass, tube and/or 
shell side stainless steel units are 
ree available. 

- Shell diameters range from 4” to 
24” in four basic types of construc- 


tion: fixed tube sheet condenser . > . 

outside packed floating head design 
with removable tube bundle and 
shell... . internal floating head with 
removable tube bundle and shell , 4) 
“U" tube construction with remove) 
able bundle, 


To help you solve heat exchange 
problems, Pfaudler.has prepared a 
comprehensive 40-page manual. 
Easy-to-follow. tables, ‘curves*and 
charts provide all the data you_need 
to work out capacity sup ype prob- 


lems. Also contains full on 
Pfaudler heat. exchangers. Write for 
Heat Exchanger Manual "No, $37. 


& 


THE PFAUDLER CO. Y. 


ROCHESTER 3, N. 


4 


ICKEL * INCONEL + MONEL 
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WHEN THE FIRST 
STEEL STEAMBOAT 
CROSSED THE ATLANTIC 





WAS MAKING 
INDIVIDUALIZED CHEMICAL EQUIPMENT 


When the first steel steamboat made its maiden voyage across the 
Atlantic, a new era in ocean travel was launched. Even then, KOVEN, 
one of America’s leading steel fabricators, was making Individualized 
Chemical Equipment that piloted production into new channels of 
efficiency. Today, manufacturers across the nation rely upon KOVEN 
Individualized Equipment, built to their exact needs, to maintain peak 
production at lowered costs. Call or write for a consultation — no 
obligation. Send for Facilities Catalogue #490 

Complete modern facilities including X-ray inspection and stress relieving which 
insure quality control. KOVEN equipment in all commercial metais and alloys 
‘ include: pressure vessels, extractors, mixers, stills, condensers, kettles, tanks, 
Vertical tumbling chutes, containers, stacks, breechings, coils. Fabrication to A.S.M.E. Code Par. U-68 
nerees made of 2 and U-69 a specialty. 

n 








Stainless steel 
jacketed still 

with downpipe. 
Inside polished 

to a sanitary finish 


L. O. KOVEN & BRO., INC. 
154-A Ogden Avenue, Jersey City 7, N..J. 
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Modern Safeguards— Brink's for Money, Bailey for Process Materials 


Are Your Process Materials Guarded As Well? 


HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


fhe avoid waste of valuable process materials 
and finished products, process rates and condi- 
tions must be accurately measured and controlled. 
That’s where Bailey Meters, Analyzers and Con- 
trollers can help you to improve the efficiency of 
your plant. 

Take flow for instance. Bailey Meter Company offers 
a complete line of flow measuring and controlling 
equipment for applications ranging all the way from 
high pressure steam to low pressure gas. We measure 


flow in pipes, open channels, ducts, furnaces, smelters, 
kilns, ovens, dryers. 

When you call Bailey Meter Company, you get the 
help of years of experience as well as recommenda- 
tions from a wide selection of measuring and con- 
trolling devices. 

Your local Bailey Engineer is as near as your tele- 
phone. He has the experience and the equipment 
necessary to set up an effective guard for your 
process materials. 


AREA TYPE FLOW METER 


Transmitter goes into 1, 2 or 4 inch 
pipe line like a valve and transmits 


Measures cll and other clear liquids 
under static pressures 
up to 600 psi. Minimum 
range 0 to 1200 Ib. per 

hour, maximum range 0 to 9600 


Ib. per hour, 
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Spool type Load Measurement Element 


. Range limits: 0-240,000 Ibs. for compres- 
sion loads, maximum load not to exceed 


a of 
2 ae 
LINZ, ax 





ing devices iapeactical. Tension loads 
—— 0-30,000 Ibs. 
isin. SPCEL PLATE $4 


5 J 





re 
Paw & 


Diaphragm he type Load Measuring Element 


VOLUME TRIC Range limits: 0-5,000 lbs,, maximum load 
pa (0) not to exceed 6250 lbs. Compound ranges, 
tension— 0 -— compression also available. 
Applicable. to, measure roll or nip pres- 
sures in calender stacks, press section and 
. many other finishing operations involving 
processing of material between rolls. 


. 








Transaire Volumetric Load Measuring Element 


Range limits: 0-300 Ibs. in range spans as 
«short as 30 Ibs. Used in ¢enjunction 
-with'a TANSAIRE* Pressure Transmitter 
<-which’sénds an output aif pressure to an 
“indicating, recording or controlling re- 
‘ewer propottional to the force applied. 
Applicable to film, paper, yarn or similar 
“ten s. 


he 


: 





*Reg. US. Pat, Of, 


S MEAN ACCURACY FIRST 
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,.. Ends Water Vapor Trouble ~ 
en Down’ 


A 
het 
a 


... Maintains Fa 


eats 
» Preseures down to 104 mn fi ath 


|) Bor a Fist cing) a high vadourp toxdey pum 
that can pump condensable has uae i$ aval 
able to.U S.A, industry, ball - 
In the new NRC Rotary Gas Ballast a 
water vapor is prevented from condensing an 
contaminating the oil . . . so, unlike other type 
pumps, fast pump down time is maintained 
There is a full line of NRC pumps — vane, sy ee 
piston-type and 2-stage. Mek: 


Send today for. the new. bulle-, 
tin that gives a full explanation 
of the Gas Ballast principle and 
complete data on the construc- 
tioh and operation of the NRC 
Rotary Gas. Ballast Pump, 


National Research 


ma Oleg oko} vonirels 
EQUIPMENT DIVISION 
Bd 70 -A Memorial Drive, ce Massachuse 


feu 2S iit at eT eT oy, Re oF Sa tart nt aE anaes eas Remy oem one eT ape ik 
NRC Rotary Gas Ballast hae) Model NRCIOOM. 2-tage pump unit. ~ 
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BK: Sy lin) DAARARe of ALL : 


EXCERPTS FROM THE R-S BOOK OF EXPERIENCE - 


R-S VALVE ADVANTAGES 
Under Automatic Control 


1, Wide range of throttling from open to closed position. 
30 to 1 is standard. Minimum torque required for 
positioning. 

2. Any type of instrument or control actuator can be used 
depending on preference and conditions. In any appli- 
cation, the R-S Valve usually costs less to, purchase, less 
to install and results in lower pumping costs due to 
simplicity of design. 


3. R-S Valve design offers no pockets to capture sedi- 


ment, no change of flow-direction to create turbulence. 
Freedom from turbulence reduces erosion and cavita- 
tion and therefore adds to the life of the valve. 


R-S Valves are used for regulation, pressure reduction, 
liquid level control, flow control, shut-off and other 
functional applications. 





No. 677-A—1500-pound welding-end 
steel valve for superheated steam serv- 
ice. A. S. M. E. standards with heavy 
duty handwheel control. 











Ne. 864—50-pound valve equipped with 
rubber seat, extended shaft, thrust bear- 
ing, fleer stand and heavy duty hand- 


Consult your local R-S Valve Engineers, or write direct. 
R-S PRODUCTS CORPORATION ¢ 4600 Germantown Ave., Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 
REPRESENTATIVES IN PRINCIPAL CITIES 
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: our order for 
i Kaiser Alumina... 









gets fast individual attention... 








\ 
assuring immediate delivery... 









-e 





often overnight, in emergencies... 








thus reduces large, costly inventtories. 
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This personal service—combined with unsurpassed 
quality and experienced technical assistance —has made 
Kaiser Chemicals a major supplier of calcined and hy- 
drated aluminas. Today, we supply alumina to more than 
eighty per cent of the nation’s users. 

Whether you manufacture abrasives, glass, ceramics, 
refractories, catalysts, or chemicals for water treatment, 
we have the product and the service to meet your needs 
exactly. Contact principal sales offices: Chemical Division, 
Kaiser Aluminum & Chemical Sales, Inc., Oakland 12, 
California; First National Tower, Akron 8, Ohio. 


Kaiser Chemicals % 


Alumina ° Basic Refractory Bricks and Ramming Materials » Dolomite 
Magnesia * Magnesite « Periclase 


See our complete Jisting in Chemical Materials Catalog 
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FOR CHEMICAL SERVICE... 
All — gre 


Reliance Totally-enclosed Fan-cooled 
A-c. Motor. All other standard en- 
closures available, with wide choice 
of mechanical designs and special 
; Poumynes. Ratings from 3 /4 to 300 hp. 


>'Corrosion-resistant frame and bearing brackets 
2 Tough, chemical-resistant Reli-X insulation 
x* Heavy shafts, bearing to bearing 


.v. AND THE BEST PRE-LUBRICATED BEARING DESIGN 

The Reliance pre-lubricated bearing provides four times more operating 
‘bours without re-lubrication than any other bearing used ia motors today. 

| And—whatever your lubrication schedule—you just can’t grease'em wrong / 
*'"To'get the complete “inside story” On motor bearings, write for 
Bulletin B-2201. It contains hard facts on the advantages of the € 
pré-lubricated bearing design, with cutaway view, prs iter dia- 
gram; comparison char:, and statements by bearing a cc a 


RELIANCE tists anes 
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Chemicals ror A 
FAST GROWING REGION 


The Dominion Tar and Chemical 
Company’s new plant at Montreal produces ethylene 
At this plant, located near the St. Lawrence 


oxide, a component of detergents, solvents and River, Dominion Tar and Chemical 
Company extracts ethylene from gas piped 


Coe : : : Srom nearby refineries, converts it to form 
plastics; and glycol, basic chemical in permanent type ished anidy cat chek and Valcte ae 


: . ° unused gas for further processing. 
anti-freeze, explosives and synthetic fibers. wis « 


Design and construction of the plant, which has an 
estimated capacity of 25 million pounds of glycol per 
year, were by Stone & Webster Canada Limited, 
utilizing the facilities of Badger Process Division of 


Stone & Webster Engineering Corporation. 


STONE & WEBSTER ENGINEERING CORPORATION 


AFFILIATED WITH STONE & WEBSTER CANADA LIMITED 
E. B. BADGER & SONS LIMITED 





new DE LAVAL 


HCB 


can be ordered from stock 


SINGLE STAGE TURBINE 


1 Case and Cover Split Horizontally on 
centerline for eose of maintenance. 

2 True Centerline Casing Support as- 
sures distortion-free radial expansion. Not 
shown. 

3 Flexible Support at governor end pro- 
vides for axial expansion. 

4 Exhaust Opening either right or left side 
for installation flexibility. 


5 Steam Strainer, protecting trip and gov- 
ernor valves, is removable for cleaning without 


Se ee 


Here’s the new De Laval HCB Single Stage Turbine 
ready for immediate 
shipment. This mechanical drive turbine is simple, 
rugged, designed for long economical life and low 


which is now “on the shelf” . . . 





breaking steam connections. Not shown. 

6 Constant Speed Governor features 
governor weights pivoted around frictionless 
surfaces. 

7 Complete Governor Assembly is now 
replaceable as a unit. 

8 Balanced Single Seated Main Gov- 
ernor Valve has proportional flow charac- 
teristics for sensitive, positive control. 

9 Shaft Locating Bearing of adjustable 
double collar type. 





Horsepower: 100 MAX 

Steam Pressure: 300 PSIG MAX 
Steam Temperature: 550F MAX 
Exhaust Pressure: 25 PSIG MAX 
Speed: 4,000 RPM MAX 

Steam Inlet: 2”-250# ASA FLG, 
Exhaust: 6”~150# ASA FLG, 
Weight: 1,200 LB- 


ble steam strainer. Investigate all the advantages of this 
versatile driver. It is ready to handle—at low cost—a 
variety of applications in your plant. 


Send for new Bulletin 4206 


maintenance. For example, note the true centerline 
which gives vital facts and figures 


casing support, the replaceable governor, the remova- 


DIMEN Mechanical Drive Turbines 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham Way, Trenton 2, New Jersey 
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VERSATILITY 2Z/ 


COMBINATION OF AUTOMATIC-MANUAL 
OPERATION INCREASES FLEXIBILITY 
OF ANNIN VALVES... 


To ANNIN’s powerful Domotor au- 
tomatic operation add the versatility 
of a side-mounted Handwheel. This 
combination provides the answer to 
field demands for convenient and 
positive supplementary control dur- 
ing start-up periods, or when the sys- 
tem is shut down temporarily for 
instrument repair. The Handwheel 
can act to operate the valve manually 
and provides an adjustable limit stop 
in either the opening or closing direc 
tion. This auxiliary manual control is 
particularly advantageous in adjust-, 
ing the minimum or maximum flow 
of steam to turbines, steam engines 

‘ and other process equipment. Further 
evidence of the increased utilization, 
simplicity of design and greater econ- 
omy of ANNIN YALVES. 


Model 1560 SMW 


WRITE TODAY for illustrated bulletin showing how 
and why Annin offers the best in control valves. 


cuT 
INVENTORY 


THE ANNIN COMPANY 3500 Union Pocific Avenve 
Los Angeles 23, California 
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PNEUMATIC 
CONTROLS 


COmPetSSEO ae 
mT 


oulsoor 
MASTER 
CONTROL 


impoor 
SUB-MASTER 
REGULATOR- Thermostat 


Hygrostat 





Radiator 
Valves 


SHIELD FOR 
OUTOOOR CONTROL BULB 


PNEUMATIC CONTROLS 


Packiess Valves 
\ : Availabie 


\ FLOWRITE 


\ Diaphragm 
\ ve AIRSTREAM 
\ Thermostat 


Pneumatic \ 
Switches POWERSTROKE 


~ 
~ S 
~ 
~~ 
be 


~ ACCRITEM REGULATOR 


” FLOWRITE 
Vaive 


METAFLOW 
Valve 


Availabie 
Packless 


At aa 
Pd Pneumatic 


Right: 
Static 
Pressure 
Regulator 


POWERS REGULATOR CO. 


a } 
Offices in Over 50 Cities «/$ee Y« 


ur Pho 


ook 


EN WAL OFFICE SKOKIE, iit 


Thermostatic 
Water Mixers 
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MONOCHLOROBENZENE ‘i 


Synonym: Phenyl! Chloride 
Formula: ColsCl 
Molecular Weight: 
Appearance: Clear, 


112.5 : 
colorless tiquid 


TYPICAL PROPERTIES ae 
Freezing gen Les eae aaeeee™ <1 **** sae “a a2 sana € 

i Sw Sigh ie OAS Sh aaa 4 
ee Si {5SOpUS.SeC verre 1,114 


USES 
insecticides. 
ICIDAL INTERMEDIATE: DDT and other 
er INTERMEDIATE: — gaa oe Nagi dyes. 
CAL INTERMEDIATE: ganic § ° 
AEVENT: Paints, yornishes, lacquers, paint removers; general 


use. od, 
FLUID Suggested for condensing vopor 
isi — ch ~ giass-enameled vessel jackets, which 
cannot stand high steam pressures. 






MONOCHLOROTOLUENE «x 


Synonym: Met! 
h 
Formula: Cncoce enero 
olecular Weight; 126. 5 
rance: cient, colorless a 
1° straw-colored liqui 
TYPICAL PROPERTIES me 


Freezing Point 


Seeating Polat vs ssseevescee. 
Diileton sia inet ad F below —45°¢ 
OOO aie sates atens 158,3° 
van PRESS. af hgh Wie 
SOLVENT; Rubbe 2 
INTERMEDIATE; sana a catiee. 
: Fae 





cL 
' 
Ct 
TRICHLOROBENZENE, Tech: 
Formula: ColtaCls 191.5 
Moleculor We oor, clmost colorless liquid co 
TYPICAL nme aw c 
Freezing Polat «ocresrerste*® P pets <a ‘56 hae aise € 


Distillation Renee, spa kg? G secsennnveetertes™* 










USES i 
INSECTICIDE: Soil poison for ter’ : es. erpattization ial 
Fats, oils, waxes, resins; ‘ — 
SOE TRANSFER — Condensing vapor systems 
300° 


Ric. FLUID: Transformers im 
': . ne 
OE AEDIATE: Dye intermediates, other organic chem 

























HOOKER ELECTROCHEMICAL COMPANY 


HOOKER 


SOLVENTS 


rance 
we pee colorless liquid ! 


= Gromatic 
PICAL PROPERTIES 2 
Freezing Ran, - 
ge... 
iin re weatiee 1a tease GC. tee * ¢ 
WO ooo uae 7 "ia 
Flash Point son sens “ O23 ee 
an er eeseenenans 67°C ‘ ive 
SOLVENT; F : 
sige, ‘OF resins, metaili 
6 AND STABILIZING AGENT, (2%, 0nd oi 
prema HE GENT: In textile sn 
HoMoc NIZING AGENT; Fer locquers Be 
', va 


+ Im furniture and i sel oragge and paints 
es, shoe 


METHYL CYCLOHEXANOL ,,,- eee 


Synonym: Hexohydrocresol 


Formula: CH3C6H; 90H 

Molecular Weight: 114.1 Hz - -H2 
Appearance: Light straw-colored, ,™ 

nevtral, viscous liquid. H OH 

TYPICAL PROPERTIES 
Distillation Ronge ..--.+s-rcrerrrrseet 155° to 180° C 
Specific Gravity, 15.59/15.5% C wvrveccercrveerree® 0.924 
Flesh ond Fire Points ...+--serrrcererseeneree er e® 71°C 


ES 
SOLVENT: For cellulose acetate, nitrocellulose and other 
cellulose esters for lacquers and coating compositions. 


ANTI-OXIDANT: In lubricants. 
BLENDING AGENT: For special textile soaps and detergents. 


drop a note on your letterhead to: | 


5 Forty-Seventh St., Niagara Falls, N. Y. 





NIAGARA FALLS, N. Y. ° NEW YORK, N. Y. 
TACOMA, WASH. * CHICAGO, ILL. © LOS ANGELES, CALIF. 


From the Falt of the Earth 
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e For more information on items listed, 


HOOKER ELECTROCHEMICAL COMPANY 














(Carpenter Stainless Tubing 
KEEPS PROCESSES GOING 


ON SCHEDULE 


Modern heat transfer equipment has to 
stay on the job. You can’t afford to interrupt 


a process for hours or days to replace tubes. 


That's why the manufacturer of these units 
selected Carpenter Stainless Tubing, Type 316. 
In addition to providing good corrosion 
resistance, Carpenter tube quality 

and uniformity help to make the 

20th unit as good as the first. 


Wherever your processing equipment involves corrosion-resistant 
tubing, it will pay to put Carpenter experience to work for you. 
Distributors are located in principal cities from coast to coast. 


The Carpenter Steel Company, Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N. Y. ‘*CARSTEELCO” 


Send for this USEFUL SLIDE CHART 


Physical properties, sizes and gauges, cross-sectional 
areas, velocity constants, pressures, weights and other 
technical data on Carpenter Stainless Tubing for heat 
exchanger applications are condensed en inition , 
into this handy chart. It’s yours for the % 


asking, on your company letterhead. a 5 % 
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The CHAPMAN Valve Mfg. Co. 
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and his number is 


CHAPMAN 
List 960 


Tough — that’s the word for this 
small Chapman Gate Valve with the 
forged steel body and yoke. For no 
matter what job you put it on, within 
its remarkable capacity-range, you'll 

| find it tougher than the toughest conditions! 

That’s right, tougher . . . because seat 
rings are hardened stainless steel . . . 

because wedge-faces are superhardened by Chap- 
man’s exclusive Malcomizing Process. . . and be- 
cause the stem and wedge gate connection has 
been given extra strength to meet any extra stress, 
So no matter what your job for small forged 
steel gate valves, Chapman’s List 
960 is the one you can bet on to 
“lick all comers.” You can get 
it in sizes from ¥%" to 2”... 
equipped with rising stem, either 
with yoke as shown, or with in- 
side screw. Bonnet joints are 
ace or metal-to-metal. 
ressure range: 2,000 Ib. at 100° 
F., to 380 Ib. at 1,000° F. For 
higher —, specifyList 990. 
rite for Catalog No. 10. 


INDIAN ORCHARD, MASSACHUSETTS 
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Royalite Oil Company’s 


“operation brimstone” 


produces up to 


30 TONS OF SULFUR 
PER DAY 


from waste gases 





.. with new FOSTER WHEELER SULFUR RECOVERY PLANT 


The Royalite Oil Company, Ltd., Calgary, 
Alberta, Canada is now producing up to 30 long 
tons of pure sulfur a day—from absorber regen- 
eration gases that were formerly diluted with air 
on a 100 to 1 basis and blown to the atmosphere! 


“Operation Brimstone”, as this sulfur recovery 
project is termed, is a two-stage plant in which 
sulfur is first produced by burning H.S and O, 
at over 1600°F in a reactor furnace, and is again 
roduced by combining the unreacted H,S and 
2 in the presence of a catalyst. In this way, it 
converts the H.S from the acid gas leaving the 
natural gas absorbers into income-producing sul- 
fur which will not only pay for the new plant in 


a short time, but will continue to yield a sub- 
stantial annual revenue. What's more, pollution 
of the air in the plant area by hydrogen sulfide 
has been entirely eliminated. 


The production from this plant serves the grow- 
ing needs of industry in this part of Canada 
which was formerly dependent on the United 
States for its sulfur supply. 


This is one of several Foster Wheeler Sulfur 
Recovery Plants, with a combined output capac- 
ity of over 700 tons per day—an important factor 
in the total sulfur supply. Write for further in- 
formation to: Foster Wheeler Corp., 165 Broad- 
way, New York 6, N. Y. 





5 


MEETING THE 


CTING NEEDS OF THE PROCESS INDUSTRIES 











STEAM ACCUMULATORS 


Automatically store steam to ~meet 
peak demands of process plants. Per- 
mit operation of boilers at constant, 
most economical rate. 


WASTE HEAT BOILERS 


Help achieve maximum fuel economy 
and effective temperature control in 
chemical, oil, paper, metal and many 
other industries. 


DOWTHERM HEATING SYSTEMS 


For processes requiring precision con- 
trol of high constant temperatures at 
low pressures. Inexpensive to maintain, 
simple to operate vaporizers and com- 


FOSTER Q) WHEELER 
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TANKoOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 





TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 





VACUUM ___- 














ALSO.. 


HYDROSTATIC GAUGES 
FOR ALL PURPOSES 
PRESSURE * VACUUM « DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 
SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


sn Oo a ee 





PATERSON,N.J.. 


For Eye-Level 


Readings... 


AUIVANE 


.. TEMPERATURE 


7 ys 


pa / 


INDICATION 


Auto-Lite offers many ther- 
mometer styles, permitting 
plant-wide temperature obser- 
vation at low cost. Standard 
temperature ranges from 
minus 60°F to plus 750°F. 
Send for latest catalog 
showing various types. 


Model F-1 temperature indicator—Rigid 
stem or capillary tubing for EYE-LEVEL 
remote reading. Priced from $22. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 
NEW YORK » CHICAGO + SARNIA, ONTARIO 








A copy of this quick-read- 
ing, 8-page booklet is yours 
for the asking. It contains 
many facts on the benefits 
derived from your business 
paper and tips on how to 
read more profitably. Write 
for the ‘WHY and HOW 
booklet.”’ 


eeoeoevevoe2eee 8 @ 
McGraw-Hill Publishing Com- 


pany, Room 2710, 330 West 
42nd St., New York 36, N. Y. 
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“Metallize ‘em 
and forget 'em” 


‘want to forget about rust for 20 years? 


Pure zinc or aluminum, molten-sprayed on iron 
or steel surfaces, provides complete, dependable 
protection against atmospheric corrosion for 
upwards of 20 years without further maintenance. 
Such coatings are mechanically bonded to the 
surface—adhesion is not dependent on volatile 
vehicles or binders. Scaling, crazing, blisters, are 
eliminated. Protection is positive. “Metallize em 
and forget ‘em!” 

Why not find out more about how you can forget 
rust for 20 years or more? For descriptive Bulletin 
62B—or the name of your nearest Metco Systems 
contractor—write or wire . 

*Reg. U.S. Pat. Of. 


Metco Systems 








the Metco” Systems 

—a series of 18 basic engineer- 
ing specifications developed 
over 19 years of experience 
with pure zinc and aluminum 
coatings on many different 
types of structures and equip- 
ment. The Metco Systems pro- 
vide for standardization of 
surface preparation, metal 
coating thicknesses and or-‘ 
ganic aftercoatings for various 
service conditions and appear- 
ance requirements. 











Me 
2 


BRONZE “'W.S." FULL FLOW GLOBE VALVE 
(Fig. 2608) for 200 pounds W.P. These 
rugged valves have screwed ends, union, 
bonnet. Regrindable, renewable hardened, 
stainless steel seats and discs. 








‘ 


STAINLESS STEEL 0.5, & Y. GLOBE VALVE 
(lig. 2475) for 150 pounds W.P. Plug- 
type disc is screwed into and pinned se- 
curely to a lock nut. Valve sizes are 4” 
to 3” inclusive. 








STAINLESS STEEL GATE VALVE (Fig. BRONZE “WHITE STAR" GATE VALVE STAINLESS STEEL 0.5, & Y. “Y" VALVE (Fig. 1944) for 150 
1832) for 200 pounds W.P. Screwed- (Fig. 375) for 200 pounds W.P. pounds W.P. The stem is threaded, guided and rises 
in bonnet and inside screw rising Union bonnet with inside screw ris- through a bronze’ bushing in the upper yoke. The disc 
stem. Made only in 18-8S Mo, in ing stem. Renewable “Powellium” can be reground or renewed, similar to a Globe Valve. 


sizes %” to and including 2”. Nickel-Bronze Wedge. Valve sizes 242" to 12” inclusive. 


“MODEL STAR” GATE VALVE (Fig. 1793) for 125 pounds 
W.P. Iron body, bronze mounted. Supplied with tapered 


AND SHUT CASE solid wedge. Sizes 2" to 30”, inclusive. 


All the evidence is in. Powell Valves have a record of 
dependability since 1846. Powell makes more types 
of valves, has probably done more valve research and 
solved more valve problems than any other organi- 
zation in the world. 

On the basis of such overwhelming evidence, can 
your verdict be anything but a decision in favor of 
Powell Valves? See exhibits following. 





LUBRICATED PLUG VALVE (Fig. 2200 SE) available with Screwed 
or Bolted Glands. Semi-Steel valves available for 175 and 
200 pounds W.O.G. Carbon Steel Valves available for 150 
and 300 pounds W.P. 





@ 











Sulphuric acid tamed... 


when it flows through low-cost 


U.S. Rubber Linings 


Sulphuric acid has been known to 
eat the bottom right out of produc- 
tion economies. But this large Mid- 
western plant is one of many that 
has found the economic way of 
handling this highly corrosive acid. 
They use United States Rubber 
Company Linings and Uscolite® 
plastic pipe and fittings. 

The pickling machine in this 
plant handles a 10% to 15% solu- 
tion of sulphuric acid. The process 
tank, pipe and pipe headers, and 
internal surfaces of housings and 
plates are lined with U. S. Permo- 
bond®, Pipe, street ells and nozzles 
are made of U.S. Uscolite, the 


thermoplastic that resists corrosive 
acids. 

Both Permobond and Uscolite 
are extremely versatile. Permobond 
can be bonded or applied to any 
fabricated metal section, no matter 
how big or complex. Uscolite pip- 
ing is amazingly strong, yet light- 
weight and easy to handle. Both of 
these “U.S.” products provide sav- 
ings not only in operating costs, but 
in maintenance as well. Call on any 
of the 25 “U.S.” District Sales 
Offices, or write to address below. 


“U.S.” Research perfects it “U.S.” Production builds it +U.S. Industry depends on it 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose + Belting + Expansion Joints + Rubber-to-metal Products « Oil Field Specialties ¢ Plastic Pipe and Fittings + Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings * Mats and Matting 
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END VIBRATION AND LEAKAGE. Titeflex® metal hose, used os fill 
and drain lines of SEC Synthetic Cleaning Units, kills vibration and prevents 
solvent leakage at fittings. Tough, wear-and-corrosion-resistont Titeflex is 
just as effective in handling steam, oil, lubricants, fuels, gases, brine, acids, 
compressed air or oxygen. Design and construction of Titeflex assure trouble- 
free performance. Excellent for projects involving extreme configurations. 


Br ‘ hegeesae 
aoe 





CONDUCT STEAM SAFELY. Piates for Carver Laboratory Press carry 
steam up to 200 psi (nearly 400°F.) for heating—water for cooling. The 
connections are flexible, pressure-safe Titeflex. Sreiding gives extra strength. 


Added problems of vibration, pulsation, ovement, corro- 
sion or abrasion make Titeflex invaluable in scores of other applications. 





CONTROL CRITICAL PRESSURES. How would you connect 280 cyl- 
inders of fire-e xtinguishing carbon dioxide at 850 psi to line? Walter Kidde 
& Company licked this problem with Titeflex flexible metal hose which met 
all insurance standards and withstood rigid application requirements. Titeflex 
also conveys hundreds of different fluids under as many different tempera- 
ture and pressure conditions. Resists corrosion, vibration, physical abuse, 


FIGHT FATIGUE AND WEAR. Titefiex metal hose eliminated moin- 
tenance on air control lines of Unit Mobile Cranes. All-metal construction, 
with braiding woven directly upon the hose, provides great strength and 
resistance to vibration, corrosion, wear and abuse. Flexibility of Titeflex 
permits simplified assembly even where space configurations are problems, 


THE USES FOR TITEFLEX® seamed flexible metal hose and Uniflex seamless flexible metal hose are 
limited only by engineering ingenuity. And Titeflex designengineers—working with customers 
5; develop new applications daily. Somewhere in your plant or on your products Titeflex can 
improve operation and maintenance—or simplify a design problem. Our new 48-page Metal 
Hose Catalog No. 200 shows you how and why. To get your free copy, simply mail the coupon. 


Let Our Family of Products Help Yours 


SAMs METAL nose 1 PRECISION BELLOWS = [~) ena Hannes 


TITEFLEX, INC. 


checked at the left 
NAME 


¢ Check products you are interested in. 
504 Frelinghuysen Ave 
7 Newark 5, NJ 
Please send me without cost 
information about the products 





ao 





TITLE _ 

FIRM___ 
ADDRESS. 

CIE icisntoneenntoniin 
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INSTRUMENTS HAVE A RECORD OF 
TOP PERFORMANCE IN TOP AIRCRAFT 





Revere contro! instruments have shared the responsibility Extensive research and development facilities coupled 
and achievements of the aircraft industry since 1939 with with precision production methods contribute immeasur- 
years of dependable performance under all types of ably to Revere’s reputation for highest quality control 
weather conditions. Today Reveré is recognized as one of instruments, Contact Revere’s field engineering department 
the foremost producers of precision instruments. You'll today. Let qualified engineers assist you with your liquid 
fird them installed in many world-famous airplanes. or electro-mechanical control problems . . . 











4 SEND FOR FREE BULLETINS! 






! i 1 


REVERE CORPORATION OF AMERICA 
WALLINGFORD 2 COANE CTAC EB i Ss eS. 


ctsiok iinstruments for: atrcratt and tndustry 











pr ¢ 
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It's the ‘ten a wins Mills 
that improves quality...reduces operating costs 


Fees aS SS BSS SS ee ee ee 


Every Traylor Grinding Méill is individually 
engineered and built to fit your own particular needs. 
As a result each mill delivers a uniform product... 
of the right fineness for you. 


All main bearings on Traylor Ball, Rod and Com- 
partment Mills are pressure lubricated. A high 
pressure pump coats each trunnion with a film of 
grease which lifts and floats the mill to overcome 
high starting torques and eliminates undue wear 
caused by “dry” starting. 

Precision cut steel driving gears, trunnions cast 
integral with the detachable heads, shell liners of 
manganese or alloy steel . . . all indicate the improved 
design and construction features that are standard 
with Traylor. 


INlustrations and specifications on Traylor Grind- 
ing Mills will complete the “inside story" for 
you. Mail coupon for Bulletin 8121 today. 


Please send Bulletin 8121 immediately. 


Name: 








Position: 
Company: 
Address: 





State: 





TRAYLOR ENGINEERING & MANUFACTURING CO. 
591 MILL $T., ALLENTOWN, PA. 
Sales Offices: New York + Chicago + San Francisco 


Primary Gyretory Crushers Rotary Kilns Secondary Gyretory Crushers Ball Mills 
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centrifugal 
refrigerating 
machines 


cut costs at 


AMERICAN 


centrifugal compressors 
refrigerating equipment 


If you'd like to know one good way to cut refrigeration 
costs, ask the plant engineers at American Cyanamid Com- 
pany. Here’s what they did at their Linden, N. J., plant. 
# Originally, reciprocating compressors furnished refrig- 
eration where it was needed. As production increased, 
however, the engineers were reluctant to add more com- 
pressors. Valuable plant space was already being taken up. 
Maintenance was already scattered. =» They decided to 
bring together all refrigeration apparatus. Consolidation 
would save valuable space in the plant. It would simplify 
maintenance and control. » They decided, too, to replace 
existing equipment with Carrier Centrifugal Refrigerating 
Machines, The change-over was made gradually without 
interfering with plant operation. The high operating effi- 


ciency of the Centrifugal, its few wearing parts and its 
simplicity of design added up to substantial economies. 
Three Carrier Centrifugal Refrigerating Machines now 
supply over 500 tons of refrigeration at minus 10 degrees F 
for the Linden plant of the American Cyanamid Company. 
« What are your refrigeration requirements? You can get 
Carrier Centrifugal Refrigeration with capacities up to 
3000 tons that will chill liquids or condense vapors —with 
safety and reliability. # Scores of other leading chemical 
firms use Carrier equipment, too. Carrier has been assisting 
American industry for over 50 years. May we help you? 
Look for the name Carrier under “Refrigeration Equip- 
ment” in your Classified Telephone Directory. Or write 
direct to Carrier Corporation, Syracuse, New York. 


October 1953—CuemicaL ENGINEERING 





specializes 
‘REDUCTION air seal 
noon fl INEXETS 


For fine or coarse 
grinding, pulverizing, 
pulping. 360° screen in wide 


® @ 
variety of sizes. Patented differ- h & & 
wl ce B Criminal 
: ® 
Prebreakers Pwr! be é 5 
for preliminary | pe ‘ “ a “ # iy 


size reduction operations 
requiring crushing and break- 
ing of tough materials. Réetz 
BLOCKBUSTERS are used for 
frozen meat blocks. 


Thermascrews 


TL COOKERS: 

continuous screw-con- 

veyor steam blanchers.TJ HEAT 
EXCHANGERS for heating or 
cooling; batch or continuous. 


Equipment for the 
food and chemical 
process industries 


leo READ STANDARD 


ORPORATION 


MANUFACTURING CO. 


Sonta Rosa, California 
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You can rely on TRENTWELD.. . a product of 


tube mill specialists 


WHATEVER your tubing application, TRENTWELD will give you 
long, trouble-free service. 

That’s because TRENTWELD is rolled and welded by tube 
engineers in a mill devoted exclusively to the production of 
quality stainless and high alloy tubing. An exclusive fusion- | 
welding process, in which no filler rod is used, insures a sound’ 
weld indistinguishable from the parent metal, and of exactly 
the same analysis. 

TRENTWELD possesses great mechanical strength and corro- 
sion resistance. Flare, bend, and crush tests all demonstrate 
that tube failure does not occur at the weld. 

And when it comes to tubing sizes and finishes, Trent offers 
the widest range in the industry . . . from 1%” to 40” O.D. 
and up. 

Millions of feet of TreENTWELD have been fabricated into 
thousands of products, with perfect results, by users who de- 
mand the best in stainless and high alloy tubing. When you 
have a tubing application, remember — you can’t buy better 


TRENTWELD tubing than TRENTWELD. 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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Wm. S. Merrell Company 


“p-lc twin shell blender 


DOUBLED 


productive capacity” 
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Easy loading of pc twin shell blender is done 
from special elevated loading platform. 








air-filtering plant. 


“The plc twin shell blender not only 
doubled our productive capacity, but 
also further assured us of a complete 
mixing and blending process. This is 
essential to provide uniformly accu- 
rate dosages of all Merrell pharma- 
ceuticals,’’ states Mr. Frank J. 
Messmann, Director of Production 
and Purchasing of The Wm. S. Mer- 
rell Company, Cincinnati. 

Keeping Merrell pharmaceuticals 
absolutely free of contamination 
is a major requirement, successfully 
met by a p-kc twin shell blender with 
a special dust control collection sys- 


the Patferson-Kelley Coe, inc. 
200 Lackawanna Ave., East Stroudsburg, Penn. 


101 Pork Avenue, New York 17 © Railway Exchonge Building, Chicoge 4 * 1700 Wolnut Street, Philedelphie 3 * 96-A Huntington Avenue, Seston 





Technician at the Wm. S. Merrell Company, Cincinnati 
ical 








ind from a 


twin shell blender. Shown is unique dust collect- 
ng nozzle, used to draw dust into piping to outside 





tem. The unique dust control system 
draws dust through pipes to an 
air-filtering plant outside the main 
building. 3 

pc twin shell dry blenders are 
fast and thorough, provide critically 
uniform blending along with quick 
cleaning. Because p4c manufactures 
many kinds of blenders — ribbon, 
double cone or the twin shell—you 
can be assured of the right blender 
for your needs, Write now for Cata- 
log No. 12 giving complete engineer- 
ing data or send samples of materials 


for analysis of blending. 


@ 1924 
16 © ond other principal cities 
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YOUR BUSINESS DEPENDS ON PUMPS 


PEERLESS PUMP DIVISION 

FOOD MACHINERY AND CHEMICAL CORPORATION 

301 West Avenue 26, Los Angeles 31, California 
eee 


Oar sone Cbeiaees Sutt, COSMAS 


HEAVY DUTY CENTER-LINE MOUNT PUMPS —The continuous 
transfer of crude charge stocks at high ge ane rng is handled 
by type PR pumps. The Peerless line of packing gland con- 
struction and mechanical shaft seal construction pumps for 
handling hydrocarbons, chemical solutions and water at ele- 
vated temperatures and pressures is most complete. The pump 
in the view at the right is handling oil at 850° F. in an 
Oklahoma refinery. These refinery and chemical process pumps 
have a number of modern design features to recommend their 
installation. Fully described in Bulletin B-1605. 


HORIZONTAL BOOSTER PUMPS—Peerless multi-stage pumps 
eS umping hot or cold liquid in moderate capacities against 

ium and high heads. Available in 2, 3, 4 and 5-stage 
jedaee for high head pumping. These Type TU pumps han- 
dle water and process liquids. Capacity range: to 3500 gpm; 
head range: to 1600 feet; hp range: to 350 hp. Pumps are 
of horizontal split-case design for easy maintenance. Quality 
construction throughout. The pump shown is operating on 
a cooling tower system. Request Peerless Bulletin B-1400 for 
complete Type TU pump details and description. 


bCollndels melo me 


BETTER JOB 


with Dependable 
PEERLESS 
ey 


FIRE PROTECTION PUMPS—A Peerless fire pump provides 
permanent and reliable fire protection for every commercial 
and industrial risk. Peerless, with fully approved fire protec- 
tion pumps, approved fire protection pump auxiliary equip- 
ment, and skilled fire protection pump application service 
offers unsurpassed protection against the hazards of fire. At 
the left is a typical Underwriters’ approved Type AF Peerless 
horizontal fire F penn equipped with steam turbine drive. 
Widest range of approved ratings are available. Described in 
Bulletins B-1500 and B-152. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Factories: Los Angeles, Calif. and Indianapolis, Indiana. 

Offices: New York; Atlanta; Chicago; St. Lovis; Indianapolis; 
Phoenix; Fresno; Los Angeles; Tulsa; Dalias; Plainview; and 
Lubbock, Texas; Albuquerque, New Mexico. 

Distributors in Principal Cities; Consult your Telephone Directory. 
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Paint on oil-tank roof 


“STILL LIKE NEW” 


— affiv more than S years pouugh sounee, 


The entire floating roof of this oil tank is 
protected with a coating based on 
VINYLITE Brand Resins. 

Service conditions are rough. Direct 
rays of the sun beat down, Water accu- 
mulates in low spots. Yet, the coater 
reports that, today, 

“the deck on the first tank which is 
now over three years old looks just 
as good as the day they [our men] 
walked away from it.” 

Compare this performance. The small 
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photo shows a tank side finished at the 
same time with ordinary paint. Direct 
sun isn’t so great a factor. Yet, paint 
failure and rust stains are very evident. 
However, note the top rim, fiinished 
with a coating based on VINYLITE 
Resins, is in excellent condition. 

Hundreds of case histories show that 
coatings based on Viny.ireE Resins do a 
better, longer-lasting job in rough serv- 
ice. This is true whether applied on 
metal, masonry, or other materials. It’s 
specially true where there is exposure 
to rough treatment, chemicals, salt 
water, weather extremes, industrial gas- 
es. Properly applied, these coatings 
won't crack, chip, peel or fade. They 
protect for years, require no mainten- 
ance, and save many dollars on your 
operating costs. 

For a list of suppliers and a copy of 
our free booklets, “BAKELITE and 
VinYLITE Resins for the Petroleum In- 
dustry,” and “Bakexire and ViInyLiTe 
Resins for the Chemical Industry,” 
write Dept. BX-46. 


Photos courtesy Plastic Coating Corporation, 


Houston, Texas. 


BAKELITE 


TRADE-MARK 


inylite 


Bate > 


RAREST SS COMPANY 
ivision of 
Union Carbide por Carbon Corporation 


UCC] 
30 East 42nd Street, New York 17, N. Y. 











oe cae 


Yorkmesh Demisters are answering Chemical 
Engineers demands the world over for a simple 
means of improving the performance and in- 
creasing the capacities of process equipment 
handling vapor and liquid materials. 


© Higher vapor velocities can be used. 


© Overhead product quality is improved. 
e Entrainment losses are eliminated. 


© Overall operating efficiency is improved. 
© Easily installed in existing or new equipment. 


For use in: Prompt shipment in: 


3 Vacuum towers Monel, Nickel 
a . Distillation equipment 304-316-430 
} | ! } 2 Absorbers Stainless Steels 
y Scrubbers Carbon Steel 
Separators Copper, Aluminum 
Evaporators iconel and 
Knock-out Drums, etc. Other Alloys 





a 


OTTO H. YORK > 


O., INC. 
c Inc Glenwood Place, East Orange, N. J. 


rs 
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mcDANEL 


HIGH TEMPERATURE 
PORCELAIN 
SPECIALTIES... 

















Many of America’s fore- 
most instrument manufac- 
turers as well as scientists, 
research workers and spe- 
cialized producers depend 
on McDanel to supply por- 
celain parts to meet the 
special requirements of 
their work. 

The McDanel Company not 
only fabricates parts to 
your specifications, but de- 
velops the proper porcelain 
body for the application 
you may have. 





























Supplying 
Quality 
Products 
since 
1919 





















REFRACTORY PORCELAIN CO. 


BEAVER FALLS, PENNA 
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“WE DON’T SELL SITES—WE 


was this plant’s big 
location problem... 


A chemical manufacturer wanted to 
locate a new plant in the northeast, 
close to his sources of supply and his 
industrial customers. He required a 
labor force large enough to enable him 
to get into production rapidly. Chem- 
ical and refinery operators were espe- 
cially needed, along with a flow of col- 
lege and high school graduates and a 
large number of unskilled workers. He 
got the current information needed to 
evaluate labor at several desirable sites, 
*, quickly and confidentially, from the 
i ah Industrial Location Service of the State 
RN, an of New York. 


a) | 


Whaté YOuns : 


No matter what your location problems may be, 
the Industrial Location Service of the State of New 
York will be glad to get you, confidentially and 
without obligation, the information you need to 
solve them, 


YOU CAN GET AUTHORITATIVE DATA ON: 


Raw Materials: Cost and availability of all materials 
and supplies you may need, 

Transportation: Availability of facilities, cost of as- 
sembling materials and distributing finished product 
between any given points. 

Markets: Industrial and consumer market data. 
Labor: Availability, skills and rates. 

Power and Fvyel: Character and cost at any point. 


Available Buildings: Types, condition, facilities and 
terms. Confidential. 


Sites: Availability, size, character, installed services; 
photos and maps. Confidential. 


Community Services: A complete report on the facili- 
ties and attitudes of any community. 


Laws and Regulations: Full data on laws or regu- 
lations applying to any particular form of enterprise. 


FREE BROCHURE AND MAP. Send for ‘Industrial Location 
Services,” a full description of the valuable, detailed piant 
location information New York State will obtain for you. 
1953 large-scale physical map of the state and adjacent areas, 
showing elevations, transportation systems, watersheds, etc., 
will also be sent. Write New York State Department of Com- 
merze, Room 821, 112 State Street, Albany 7, New York. 












Industrial Location Service of 
New York State 
MATCH NEEDS” 
471 
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ACID and CHEMICAL PUMPS 


No class of service puts a more exacting duty upon pumps than 
the chemical and process industries. The problem is not simply the 
handling of a fivid, but of resisting the destructive action of the 
fivid itself. 

In this difficult field Lawrence engineers have had repeated 
and successful experience with practically every “pumpable” fivid. 
The range of materials pumped includes all kinds of acids, caustics, 
dye solutions, bleach solutions, various oils, syrups, fruit and vegetable 
juices, pulps, and liquids carrying a high percentage of abrasive or 


solid matter in suspension. ; 
The metals and alloys used in Lawrence 
acid and chem*<al pumps are carefully selected for 
their ability to resist the corrosive and abrasive 
action of the liquid pumped. Those most commonly 
used are: stainless steel, nickel, Monel, bronze, 
Hasteloy, Ni-resist, lead, aluminum, iron and steel. 
If your problem involves pumping acids, 
chemicals or slurries write us the pertinent details. 
No obligation. 


Write for Bulletin 203-6 for summary of 


acid and chemico! pump data. 
SHORT ONES... 
~ > 


> } 
Specify YOUNG 
Shell and Tube 
HEAT EXCHANGERS 
690 standard models; lightweight, rugged, 


compact. Single and multipass, fixed and 
removable tube bundle. Catalog on request. 


Young Radiator Company 


Dept. 3)3K © Racine, Wisconsin 
Plants at Racine, Wis., and Mattoon, lil, 
p <i 





S Hect Tronsler Products ¢ 
for Aviomotive, Indvs- 


Cross-section of Lawrence Heavy Duty Chemical Pump. win, Gay ot Dee fo . 
Heating, Coaling, ar 
Conditioning Products e 
for Home and industry, By 
LAWRENCE PUMPS INC. 
le 
371 MARKET STREET, LAWRENCE, MASS. | “ore 
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When BUFLOVAK Pre-tests a Process for You... 
There's No Guesswork About the Product! 


In the development of new and better processes, 
BUFLOVAK can help you save time and money by 
processing your product in full semi-plant scal 


BUFLOVAK operates this testing 
laboratory to assist you in the solu 
tion of processing problems and 
devélopment of new methods and 
equipment. Practical research is 
used to find better methods of 
drying, evaporating and processing chemicals and 
food products. 

There’s a wealth of valuable experience gained 
through completing thousands of processing tests 
to be shared with you. 








































BUFLOVAK BUILDS 









; Evaporators Pilot Plant 
May we send you a copy of “The Answers to 6993 Low Temperature Atmospheric 
Processing Problems.” By-Product Recovery Processing Kettles 
Chemical Mixers 
Food Product Impregnators 
Crystallization Dopp Kettles 
Dryers Solvent Recovery & 
Vacuum Double Drum Distillation 






Vacuum Rotary Equipment 








NY 
w-kNOX COMPA 
eetie , DIVISION 
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[STANT ‘*With the introduction of 

LUBRIPLATE No. 630-AA, we 
were able to satisfy all our needs for 
solid type lubricants with only two 


“CONTAMINATING | fester fetes lant 
a universal lubricant. Furthermore, it 


has effected marked savings in both 
lubricants and labor!” 


For nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56-page “LUBRIPLATE 
DaTA Book”. .. a valuable treatise on 
lubrication. Write LUBRIPLATE DIvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery, LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 











Foster Reducing Valves, Relief Valves, Vacuum 
Breakers and Liquid Level Valves are available in 
all-stainless construction to resist corrosion and 
avoid contamination. 











All valve parts in contact with fluids may be had 
in a wide range of corrosion resisting alloys. 


For corrosion resistant, non-contaminating 
service, plus the usual Foster dependability and 
maintenance-free performance, it will pay you to 
tell your Foster Representative your requirements. 


PRESSURE REGULATORS ¢ RELIEF AND BACK PRESSURE VALVES © 
CUSHION CHECK VALVES © FAN ENGINE REGULATORS © PUMP 
GOVERNORS © TEMPERATURE REGULATORS © FLOAT AND LEVER 

VALVES © NON-RETURN VALVES © VACUUM REGULATORS 
OR BREAKERS ¢ STRAINERS © SIRENS © SAFETY VALVES © FLOW TUBES 


FOSTER ENGINEERING COMPANY - UNION, N. J. 
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HARD-T0-HANDLE 
CORROSIVE 
CHEMICALS 


* non-corrosive 


* non-contaminating 


POLYETHYLENE 
flox-i-liner PUMPS 


designed specifically for corrosive and 
hazardous fluids 


NO STUFFING BOXES, glands, 
shaft seals, gaskets or check valves. 
Fluid contacts only outer surface of 
durable precision molded flexible 
liner and inside of pump body block. 


Select proper material and forget 
about corrosion or contamination. 


Available in: 
eo Blocks: Polythelene, Bakelite, 
una N H 


ard Rubber, unplasticized 
PVC, Stainless Steel. 


eee 
Natural and pure gum rubber, Neo- 


prene, Buna N, Hycar, Vinyl, Compar 
and Silicone. 


CAPACITIES from fractional to 20 
gpm ... excellent for those hard to 
handle corrosive fluids and slurries. 
Illustrated booklet on request, as well 
as descriptive literature on corrosion 
resistant centrifugal pumps, valves, 
pipes and fittings. 


EJVANTON 


PUMP AND EQUIPMENT CORP. 
EMPIRE STATE BLDG. «© NEW YORK 1,N.Y. 
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Goulds Fig. 3705 
Chemical Centrifugal Pump. 
Capacities to 720 G.P.M, Heads to 200 ft. 










Now available in 


these 8 different 
materials! 









You know the Goulds Fig. 3705 as the pump that is saving 
chemical plants thousands of dollars in handling corrosive liquids such as 
acids and alkaline liquors. 

You've asked if it could be supplied in materials other than 
stainless steel 316 and FA-20. Here’s the answer: 





















You can now take your choice of these eight different materials: 


1. Stainless steel 316 6. Bronze fitted 

2. Stainless steel FA-20 7. All iron, 

3. Stainless steel 304 stainless steel trim 
4. All iron 8. All bronze, 

5. All bronze stainless steel trim 


And you can take advantage of these four saving benefits: 


c. Impeller clearance adjustable for 
wear— By loosening and sliding end cap 
along shaft you expose locking collar on 
outboard ball bearing, permitting you 
to readily adjust impeller position. 


a. Long packing life and freedom from 
leakage—Stuffing box on suction side 
of impeller means pressure is limited to 
suction head. 


b. Low parts inventory — Interchange- 
able parts permit you to keep inven- 
tories down and prevent excessive 


down-time. 


Easy cleaning and inspection—Suc- dd. 
tion and discharge connections in aig 
permit removal of casing cover anc 


impeller without disturbing piping. 


To get full information on these 
new materials, plus performance | 
curves, specifications and dimen- | 
sions, contact your nearby Goulds | 
| 
i 


GOULDS PUMPS, INC, 


Dept. CE, Seneca Falls, N. Y. 
representative, or clip and mail 
thecoupon for new Bulletin 725.3. 


Please send me Bulletin 725.3. 
Name 
Company 


Address 



















RAY POE Ea 





| 
| 
| 
| 
Title | 
| 
| 
| 
| 
| 
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DO 
YOUR 
SPRAYS 
CLOG? 





To insure LOWE 7 RIC 
FAST DELIVERY. ie 


Available in Brass, Stainless 
Steel and Hard Rubber — or 
made-to-order in any ma- 
He eg material. 4%” to 1” 
1. P. S. 


Advanced design features a 
single round tangential inlet 
(instead of several small 
slots). Relatively large solid 
particles can pass right 
through and out the orifice. 
Produces a hollow cone spray 
with fine break-up and even 
distribution—ideal for many 
types of applications. 


In many industries 
Monarch Spray 


Nozzles are used for: D-& R passes on te you the” 
economies accruing from 


ACID CHAMBERS its standardization pro- 
AIR WASHING gram. Starting with engi- 


neering and following through on construction, economies are 
CHEMICAL substantial. Materials are purchased to rigid specifications and 
PROCESSING standard components are stocked. ASME standards govern 


COOLING PONDS fabricating procedures. 
DESUPERHEATING Standardized equipment PAYS .. . Sg 


GAS SCRUBBING *% LOW FIRST COST, 
& PROMPT SHIPMENT, Wail Ves to on Dollay 
HUMIDIFYING * EASILY REPLACEABLE PARTS ral 


OIL BURNERS obtainable from stock. Vg detailed  binafint / F 
cae emcatebte DOYLE & ROTH Manufacturing Co., Inc. 


Let us send you Catalogs 140 Twenty-fourth Street, Brooklyn 32, N.Y. 
6A and 6C 


MONARCH MFG. WKS., 
INC, 


2517 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 








CE-1053 


Please send further information 
and details on D. & R. Model VT-Vapor Condenser. 


FIRM NAME 
INDIVIDUAL 
ADDRESS 


STATE 


Tile oh sess ss sed south se ting nie ave sole tem i aie ta cia een aoe i ma 
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NFM Announces New Filter Paper 


“NETONE” Paper Shows High Tensile and Bursting 
Strength — Good Chemical Resistance 


“NETONE” Filter Paper is a neo- 
prene impregnated kraft paper that 
offers decided mechanical and chem- 
ical advantages over standard filter 
papers. 


When compared to 60-pound un- 
bleach kraft “NETONE” Filter Paper 
shows a 500% increase in wet tensile 
strength, wet burst factor increases 
from 6 to 57 and there is a marked 


increase in abrasion and crease re- 


sistance. 

Write us about your requirements and 
we will be glad to send samples for 
your testing. 

...And for your filter cloth require- 
ments, we weave VINCEL*, SARAN, 
DYNEL, NYLON, ORLON**, VIN- 
YON Nt and GLASS, Samples sent on 


request. 





Solution 


H20 
10% HCL 
10% NaOH 











*T.M.—Nat‘l Filter Media Corp. 
**T.M.—E. 1. du Pont de Nemours Co. 
tT.M.—Union Corbida & Carbon Corp. 


“Weavers of oudusleial Jiltee Midia foe over orly Years 





Notional [Pitter Mledia Corp.) 





General Offices & Mills: New Haven 14, Conn. 





Cincinnati, Obie 
Roselewn Center Bidg. 


1406 Second Nationel Bonk Bidg. —Micolei Friis 


Osle, Nerwoy Johannesburg, South Africa 
Edward L. Bateman 


Batch Agitator Cost 
Cut By Slo-Speed’s 
Versatile Mounting 


Slo-Speeds are doing an excel- 
lent job on our large batch agi- 
tators for paint, reports Bernard 
L. Jacobson, Chief Chemist,Sun- 
dure Paint Corp. Slo-Speed’s 
compact design and versatile 
mounting features permit use of 
a standard stock unit for vertical 
mounting in a limited space. Use 
of standard Slo-Speed motors re- 
sulted in considerable savings. 
We certainly shall continue to 
use them in future applications. 


STERLING SPEED-TROL 


GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: 


Equipment adaptation to: Sequence syn- 
chronization — operators’ abilities — load 
variations due to differences in quantity, 
quality, weight, size, tension, hardness or 
shape of material to be processed, machined, 
conveyed, blended, mixed, etc. 
Process control of: Temperature —viscosity 
— level — pressure — flow —etc. 
Time control of: Baking —drying —heating 
— cooking — pasteurizing — soaking — chem- 
ical action—etc. 

With Speed-Trol you get the maximum in 
production, plant efficiency, quality & profit. 





20-page illustrated catalog... 
Sterling Speed-Trol, Slo-Speed, 
Klosd and Klosd-Tite Electric 
Power Drives. Write for catalog 








No. 1-D-413 








TERLING 


ELECTRIC MOTORS 


Piants: New York City 51; Van Wert, Ohio; 
Los Angeles 22; Hamilton, Canada; Santiago, Chile 
Offices and distributors in ali principal cities 
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PRACTICAL 
SULFUR 
ANALYSIS 


Accurate Results 


in 3 MINUTES with the 


DIETERT-DETROIT 
SULFUR 
DETERMINATOR 


No. 3104 Three Minute Sulfur Determinator 


The Dietert-Detroit Sulfur Determina- 
tor used with the Varitemp or Hitemp 
Combustion Furnace provides the 
most practical means of getting results 
in a few minutes with accuracy equal 
to or better than any other method. 


APPLICATIONS FEATURES 


Metals and Ores Lowest First Cost 
Fuel Oil and Lubricants Simple Operation 
Solid Fuels and Greases Exact End Point 
Rubber and Plastics Visible Reagents 


3 * 
Inorganic Sulfates Efficient Bubbler 
Organic Chemicals Meets A.S.T.M. Spec. Skil CORPORATION oh». 
Chemical Division WRITE TODAY 


Let our chemists suggest a complete ready-to- FOR YOUR COPY OF FILTROL’S 


set-up to sol vifur analysis problems, | | NEW BOOKLET DESCRIBING 
Te os hee mul General Offices CHEMICAL APPLICATIONS OF 


FILTROL PRODUCTS. 
CUPTRG) eer ret -727 WEST 7TH STREET COMPLETE TECHNICAL SERVICE 


20%, HOS ANGELES 17, CALIFORNIA AT YOUR COMMAND, 
[MARRY Ww. ] Ve Ue x 
aco — The World's Largest Manufacturer: ts, Desitcant 
9330 ROSELAWN e¢ DETROIT 4, MICH ind Other Chemically. Treated ateria 
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... and We Can Deliver! 


EXTRUDED 


MOLDED ROD and TUBE 


Small Machined Paris! Sheets! 


Heavy demand has put many TEFLON fabricators in a “back ordered” condition. The 
effect — stymied or crippled production on your end. 


At FLEXROCK we have licked this problem. New TEFLON producing equipment has been 

added. We have substantially increased capacity. We can’t take on all things just yet. 

But soon we will be ready to “throw the book at you” with a complete range of TEFLON 

services. RIGHT NOW we are set to ship you TEFLON Rod and Tube, extruded or molded, 

Sheets, and small parts—no matter how intricate— machined from Rod and Tube. 

We can promise gvod delivery — yes, FAST DELIVERY 

. ». with closest possible tolerances on your small ‘ 

oe Tell us your needs — we will be f 

y to quote delivery and price. 

tcrTion 


*DuPont trade-mark for 
tetrafivoroethylene resin 


SEND US YOUR “SPECS 
LET US QUOTE : 


FLEXROCK COMPANY, 3605-Y Filbert St., Phila. 4, Pa. 


(CD We are enclosing sample, specs, and quantity 
for our TEFLON requirements. Please furnish quotation. 
(j Please send us your TEFLON Bulletin including stock list. 


PRECISION Fabrication 


by 
Sa TLEFORD 


STAINLESS STEEL 


and ALUMINUM PRODUCTS... 


are fabricated by Littleford to 
meet the demand for special- 

equipment in the Chemi- 
cal Industry. 

To produce this exacting 
equipment takes experience 
and skilled craftsmen; this is 
where Littleford definitely fits 
into the picture. Since 1882 
Littleford has developed 
craftsmen to lay out, shear, 
form and weld products of all 
descriptions, Tanks, (plain or 
code), Bins, Hoppers, Troughs, 
Vats, Covers, Tables, Special 
Parts and Sub-Assemblies. 

Do not overlook the fact 
that Littleford takes a definite 
responsibility for the finished 
product and pride in quality 
fabrication; so if you have a 
problem involving Stainless 
Steel, Aluminum, or even Mild 
Steel send your blueprints to 
Littleford, See how experience 
and skill can produce low cost, 
quality products. 

















FABRICATORS 
oF | 











) 





ee 


421 E Pearl Street, Cincinnati 2, Ohio 


October 1953—Cnemicat ENGINEERING 











rer zt 
—- 


ae 


y/- 


44 
™ a | 
=a! 
— 


Currently engaged in this highly specialized 
work, Fluor can help determine your 
potentials in this rapidly expanding industry. 


Petrochemicals, the largest new factor in 
our ever-expanding world of chemicals, now ac- 
count for nearly one-quarter of all U. S. chemical 
production. Despite this, it is estimated that only 
one-half of one percent of all present oil and gas 
production is being utilized as petrochemical feed 
stock. This opens up new opportunities for the oil 
and gas producer and investor. 

If you own, operate, or have interests in 
an oil refinery or a gasoline plant, you should be 
aware of your potential as a supplier of petro- 
chemical raw materials. This is particularly so when 
it is considered that the increase in value of an end 
petrochemical product may easily be four or five 
times greater than that of normal products realized 
from other hydrocarbon processing operations! 
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Let Fluor assist you... 


The proven abilities to desi 


ict complete plants and 
petroc 
Corporatio 
i construc 


strt 
natural gas and 
lished The Fluor 
ering ane 
all to Fluor will pl 
ence in petro 


major engine 
One c 

diversified exper! : 

gineering technology an 


Let Fluor put t 
You will b 


hese talents 
Fluor! 


e sure with 


you. 


BE SURE WITH 


THE FLUOR CORPORATION. LTO. 
LOS ANGELES 22, CALIFORNIA 


FOREIGN: FACT E+ FL UOR  PARIEG 
FLU OR OF CANADA+TORONTO 
FLU ORM INTEANATIONAL + BEIRUT 
“EAD WHIGaATSEOW st onoon 


acer 





wo 


facilities for the pe 


hemical industri 
n as one O 
tion organiza 
ren with broa 
leum and chemical en- 
your disposal. 
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oe a ork for 


and facilities 10 w 


en, engineer and con- 
: troleum, 
e estab- 
f the nation's 


d and 


NEw YORK 
CmICace 
PuILADELPHIA 
BoOsTO 
Pirrseunan 
SAN FRANCISCO 


” MOUBTON 


BIRMINGHAM 
TULGA 





now available — 
all sizes... 
all tempers 


Users of fine wire can now obtain prompt delivery 
of Crucible stainless steel wire . .. in all diameters . . . 
in all tempers from full hard to dead soft. And 
Crucible’s fine wire comes in all standard grades — 
with a bright surface or a variety of metallic and 
nonmetallic finishes tailored to meet your specific 
application. 

Our new fine wire mill is equipped with the latest 
facilities for annealing, pickling, drawing and finish- 
ing. Our mill metallurgical control setup is the latest 


word, too, to assure you that every spool and coil 
produced conforms to Crucible’s high standard of 
quality — dimensional, physical and surface uni- 
formity that is unsurpassed in the industry. 

No matter what type of wire you use — whether it 
be cold heading wire, weaving wire, spring wire, 
needle wire, screen wire, cable wire, or a host of 
other types — our new mill is equipped to serve you. 
For prompt delivery of quality stainless wire, call 
your nearest Crucible warehouse. 


Visit us at Booth 241, National Metal Show, Cleveland, Ohio, October 19-23 


CRUCIBLE first name in special purpose steels 








9S yoats of {Fie | stoelmaking STAINLESS STEEL WIRE 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL * REZISTAL STAINLESS * MAX-EL * ALLOY © SPECIAL PURPOSE STEELS 











482 October 1953—CuemicaL ENGINEERING 




















This new kind of aluminum jacketing is used in more and 
more outdoor processing plants to protect insulated towers, 
vessels, lines—it eliminates costly maintenance and replace- 


aw 





co aR mica 
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ment of old-fashioned coverings. 
Childers Jacketing has advantages not found in expensive 
heavy sheet aluminum, costs less to buy, far less to apply. 


— € 








Engineers report that 


New Aluminum Jacketing Protects 
Insulated Lines...Cuts Costs 28% 


How 986 of America’s Leading Companies Saved Money By 
Weather-proofing Insulated Lines This New Way: 


A two-man crew can apply the 
jacketing fastest. Only tools are a 
pair of pliers and a wedge or screw 
driver as shown here. Note how easily 
the jacketing forms around the pipe. 


Aluminum strapping can be pulled 
plenty tight enough with just pliers 
like this. No special strapping tool 
needed. Strapping is pulled down be- 
tween lugs and bent over. 


Up-to-date appearance, low cost, and 
long life go hand in hand in a new 
aluminum jacketing for insulated lines. 
Developed by Childers Manufacturing 
Co., Houston, Texas, it is the first per- 
manent weather-proofing that offers 
both low initial cost and low applica- 
tion cost. 


Childers Jacketing, made of tough 3S 
aluminum alloy for maximum corrosion 
resistance, lasts years without painting 
or other maintenance. It costs less than 
even the cheapest kind of weather- 
proofing, when the cost of one paint job 
is considered. Savings run up to 28%. 


Cost-minded engineers are also im- 
pressed with the gleaming beauty of 
Childers Jacketing that means “good 
plant housekeeping.” 


Available with moisture barrier at- 
tached, for use over 85% magnesia 
insulation. 


5 years of tests and major installations 
in 986 of America’s leading processing 
plants, refineries, and power plants 
have proven the advantages of Childers 
Aluminum Jacketing over other types. 


Try this low-cost protection in your 
plant. Write today for i wegen data 
and information about how you can 


order a 400 sq. ft. roll to test on one of 
your insulated lines. No obligation. 
Address Childers Manufacturing Co., 
Dept. CE-6, 3620 W. 11th St., Houston 8, 
Texas. 

Engineering representatives in all prin- 
cipal cities to work with you on your 
problems, 





®t, 
ee 


This is how the flexible, easy-to-handle 
Childers Jacketing arrives at the job 
site. It is in convenient rolls 4 feet 
wide and 100 feet long——just right for 


one man to handle—and is available 
either with or without a moisture bar- 
rier attached on the back of the .006” 
aluminum “skin.” It can be cut to 
proper lengths using any flat table and 
a straight-edge. (Advertisement) 














WHAT'S NEW AT BRISTOL . . . . WHAT'S NEW AT BRISTOL $ 








oe 
WORLD'S SIMPLEST (oii : 
INSTRUMENT 
SYSTEM! 


It’s Bristol’s new METAGRAPHIC pneumatic 


transmission instrument system, for 
i ss Case door is opencd, 
measuring, indicating, recording and 


controlling pressure, temperature, vacuum, 


flow, differential pressure and liquid level. 


HERE ARE THE BIG ADVANTAGES OF 
THE NEW METAGRAPHIC SYSTEM: 


1. SIMPLICITY — fewer parts, fewer adjustments, and less 
service required, Range changes can be made in seconds. 


2. FLEXIBILITY — units can be combined like building 
blocks to make any kind of arrangement. 


3. TRUE PLUG-IN SERVICE—results in great savings in in- — — 
stallation costs; units can be plugged in or out without Recorder chassis is withdrawn from case. Air pressure is 
stopping process or control. automatically maintained, 


4, NO TIME LAGS—in a four-pipe circuit the transmitter 
signal and controller-output signal travel around a short 
loop—as small as three feet. 


Get the whole METAGRAPHIC story by writing to 
The Bristol Company, 109 Bristol Road, Waterbury 20, Conn. 


—_— 
—_— —_ 


TASTANDING aw 


< POR “ou 
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"7 5 T ) Indicator chassis is plugged into same case. 
THE DEPENDABLE GUIDEPOST OF INDUSTRY 


\ 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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DIFFERENTIAL 
PRESSURE 
CONTROL 


FOR HIGH PRESSURES 





o 





Mercoid Type BB Differential Pres- 
sure Controls open or close a switch 
contact according to a change in the 
difference between two pressures. 


Type BB employs two Bourdon tubes, 
each responsive to a pressure con- 
dition to operate a Mercoid Magnet 
operated mercury switch as the dif- 
ference in pressure between them in- 
creases or decreases. Available in 
ranges 60 p.s.i. to 2,500 p.s.i. 


Electrical Capacity—A. C. 115V., 
5Amp., 230V., 2Amp., D. C. 115V., 
2.5Amp., 230V., 1Amp. 


WRITE FOR BULLETIN CA-6DP 











THE MERCOID CORPORATION 


f 





. » . to put millions of gallons of water 
to work for industry. 

If your requirements for an ideal 
plant location include an above-aver- 
age supply of excellent water, it will 
pay you to investigate Lumberton. 

Information on the water resources, 
and other industrial advantages of 
Lumberton’s “Accessible Isolation,” is 
yours for the asking. 


Address 


LUMBERTON CHAMBER 
OF COMMERCE 
Room 13 
Lumberton, North Carolina 


| 
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How to keep informed on the 


part of 


your business 


AT YOUR FINGER TIPS, issue after issue, 

is one of your richest veins of 

job information — advertising. 

You might call it the “with what” type — 

which dovetails the “how” of the editorial pages. 
Easy to read, talking your language, geared 
specifically to the betterment of 

your business, this is the kind of practical 

data which may well help you do a 

job quicker, better — save your company money. 


Each advertiser is obviously doing 

his level best to give you helpful information. 
By showing, through the advertising pages, 
how his product or service can benefit you 
and your company, he is taking his most 
efficient way toward a sale. 


Add up all the advertisers and you've got 

a gold mine of current, on-the-job information. 
Yours for the reading are a wealth of data 
and facts on the very latest in products, 
services, tools . . . product developments, 
materials, processes, methods. 


You, too, have a big stake in the 
advertising pages. Read them regularly, 
carefully to keep job-informed on the 
“with what” part of your busi.ess. 


McGRAW-HILL PUBLICATIONS 


AIRETOO 


ADA 
) 


maintenance 
? problems 


~ A 
Here’s the cleaner for heavily scaled small 
C LE ANIN ¢ diometer tubes in heat exchangers, condensers. 
A powerful low speed motor enables the op- 
erator to clean without tube injury. A flushing 
agent is introduced through the motor and drive shaft to keep the drill cool under 
all scale conditions. Special packing glands prevent leakage. Designed for thorough, 
safe cleaning of all scale conditions. 


ll 


EXPANDING 


It's newl Rolls tight tube joints automat- 
ically by the Retractive Method! Control 
is set to desired expansion, expander 
is fully inserted and rolls a short section 
of the tube. When full expansion is 
reached, the Expander then automot- 
ically retracts, expanding the entire 
thickness of the tube sheet. This method 
draws metal toward mouth of tube, pre- 
vents elongation, distortion or enlarge- 
ment of holes, reduces time needed to tubes in heat exchangers, condensers, 
roll tight joints. boilers. 


Write for details about tube cleaning, tube expanding. 


AIRETOOL 


MANUFACTURING COMPANY 
| 


Airetoo! Automatic Retractive Tube Ex- 
pansion Control System — for installing 


BRANCH OFFICES: 

New York © Chicago © Phitadelphie Ge 
Tulsa © Houston © Baton Rouge 
Hudson Heights (NJ) 

Representatives in principal cities of PRINGFIELD. OHI¢ 
U. $. A., Conede, Mexico, South 

America, Engiend. 


THERE'S AN AIRETOOL TUBE EXPANDER OR TUBE CLEANER FOR EVERY TYPE OF TUBULAR CONSTRUCTION. 
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Dustlese 
POWDER 


FILLING 


Vacuflow powder fill- 
ing equipment oper- 
ates on a principle of 
vacuum feeding, in- 
stead of pressure, to 
pack powder into a 
container. 

Airis removed from 
the container to cre- 
ate a vacuum which 
draws a measured 

uantity of powder 

rom the hopper. 

There is no problem 

with dust control, since the unique Vacu- 

flow method simply does not involve air 
currents that cause dust. 

Semi-automatic models are available 
for filling containers ranging from the 
tiny talcum box up to and including 100 
Ib. paper bags and 200 Ib. drums. Rotary 
models are available for automatic produc- 
tion of 5 lb. sizes or less at speeds of 45 to 
300 per minute. 

Pneumatic is the one manufacturer in a 
position to furnish machines for making u 
complete production lines. Units are avail- 
able for air cleaning, powder and liquid 

* filling, capping and labeling a wide range 
of es, Cans or jars, 
Pneymatic Scace Corp., Lrp. 

85 Newport Ave., Quincy 71, Mass. 

wdlso: New York; Chicago; San Francisco; 

Los Angles; Seattle; Lieds, England 


-PNEUMATIC 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CoppEeR ALLOY BULLETIN 








Bridge 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—1N CANADA; NORANDA COPPER AND BRASS LIMITED, MONTREAL 
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Reduce Premature Tube Failure 
With Proper Installation Methods 


Premature tube failures are often 
the result of improper installation. 
Therefore, it is important to re-exam- 
ine, from time to time, the current 
practices for installing tubes in con- 
densers and heat exchangers. 


Condition of New Tubes 

Standard practice these days is to 
supply brass, aluminum bronze, and 
cupro nickel tubes sufficiently an- 
nealed for complete recrystallization 
but with fairly small and uniform grain 
size so that tubes are not too soft for 
handling, It is not necessary to end- 
anneal such tubes when they are to 
be rolled into the tube sheet. Copper 
tubes usually are made with a 10% 
reduction (moderately hard), which 
also can be handled more readily 
without denting, etc., and can be 
rolled into the tube sheet without end- 
annealing. 

Installing and Expanding 

The inlet ends of roller expanded 
tubes, as in the case of packed tubes, 
must be firmly and rigidly held in the 
tube sheet. If no expansion joint be- 
tween the shell and a tube sheet has 
been provided, the discharge ends of 
the tubes are installed with a packed 
joint—a combination fibre and metal- 
lic packing being generally pre- 
ferred. When there is an expansion 
joint, or the tubes are short or the tem- 
perature change in service is slight, 
the tubes can be roller expanded at 
both ends. 

No provision for thermal expansion 
and contraction is made in most short 
condensers and heat exchangers. 
Roller expanding tubes in smooth 
holes generally is not recommended, 
particularly where long tubes are used 
and where the operating temperature 
is relatively high, as there is no assur- 
ance that the tubes will be tight when 
installed, nor that they will stay tight. 

In general, a 5% to 10% reduction 
in tube wall thickness will give a tight 
tube in a serrated hole. On the other 
hand, reduction in wall thickness of 
15% or over may cause leaking, split 
or flaked tubes. 
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Tightness and Holding Power 

To have each tube tight enough to 
pass the hydraulic test, it is not nec- 
essary to “overexpand” tubes in the 
tube sheet. Expanding or rolling re- 
duces the tube wall thickness but over- 
expanding may cause corrugations and 
leaks. 

Overexpansion may also leave un- 
relieved stresses which in time can 
cause failure by season cracking, which 
appears as circumferential cracks at 
or a short distance beyond the tube 
sheet. “Flaking” of the inside of the 
expanded section of the tube is caused 
by overworking the metal. This condi- 
tion is aggravated by improper lubrica- 
tion of the expanding tools or by worn 
rollers and mandrel. , 


Recommended Diameter of 
Flered Inlet of Holes in 
Sheets 


8 c 
0.38” 0.21” 
0.47” 0.26” 
0.56” 0.31” 

1.05” 0.67” 0.36” 
1.20” 0.75” 0.42” 

Holes for tubes should be drilled 
and reamed no more than 0.007” to 
0.010” larger than the O.D. of the 
tubes. For critical conditions even 
smaller reamed holes may be required. 
The inside end of these holes should 
be chamfered 1/16” x 45°. Figure 1 
and table give the recommended di- 
mensions of the holes for inlet end 


0.60” 
0.75" 
0.90” 
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Fig. 1 
" Advertisement’ 





bell-mouth tube sheets with a bell 20% 
larger in diameter than the O.D. of 
the tubes, The preparation of a smooth 
belled end is done in the interest of 
keeping turbulence and inlet end cor- 
rosion at a minimum. The holes may 
be serrated with three full helical 
turns, or two or three individual 
grooves .005” deep x 0.05” wide. V 
thread serrations are preferred by 
some engineers, The serrations should 
be approximately midway between 
the chamber and the beginning of the 
bell. Serrations materially increase the 
holding power and tightness of the 
tubes. Figure 2 shows the recommend- 


ANAS 
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XA 
(3 full turns) 


ed dimensions of the holes in dis- 
charge end tube sheets for expanded 
tubes. The dimensions of holes for 
packed tubes depend on the type and 
dimensions of the packing. 

Recommended practices for instal- 
ling condenser and heat exchanger 
tubes by roller expansion and ferrules 
are covered in our tube handbook. 

Write for Handbook 

Our 156-page “Condenser and Heat 
Exchanger Tube Handbook” contains 
a detailed discussion of modern instal- 
lation procedures, It also provides in- 
formation about Duplex Tubing, con- 
denser tube alloys, various types of 
corrosion encountered in condenser 
and heat exchanger tubes, and many 
suggestions for increasing tube life. 
Write for your copy. 

Technical Service 

Bridgeport’s Technical Laboratory 
will be glad to cooperate with engi- 
neers, and try to help them arrive at 
practical, cost-saving solutions to their 
specific tube problems. (568) 
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©. | NOW YOU CAN 
BUILD 
YOUR OWN 


AGITATOR 








TOPPING for FLOORS » WALLS 
ACID HOLDING TANKS - WASTE 
DISPOSAL SYSTEMS, ETC. 
THE CEILCOTE COMPANY 


4832 Ridge Road, Cleveland 9%, Ohio 





Send for technical data 


on its application, corrosion 
resistance properties’ Ss Y 

















YS, 


WEL DO/NG~-SA CKETED 
FITTINGS 








© A 
es 
1—MOTOR DRIVE 


Standard NEMA frame or flanged special. 


2—SPEED REDUCER 


Planetary or Helical gearing. 2 to 400 
RPM. 


3—MOUNTING STAND 


With stuffing box or mechanical seal. 


the NEW Banister ea La el shafts together. 


DUSTMASTER Catalog 5—SHAFT 
. . 12 pages of facts about today’s most Streightened and machined. 
outstanding mechanical dust collector 6—IMPELLER 


To collect or separate dry dust, either Turbine, propeller or paddle. 
a oO ad dal, Sal -) _ | for the recovery of valuable materials or Supplied Separately or as a 


imination of i 4 should : 
ett tee aa IN erteg | | ‘i climination of « nnisance, you should Complete Unit 


MAME | | Desire: Catsiog and pet the face, ||| CHEMICAL PLANT 


Dealer inquiries invited SU PPLY C 0 29 IN C ‘a 


A. W. Banister Com , Inc. 
a dicts. ‘toasts a than 43 WAYNE AVE. 


Dust Collecting Systems EAST ORANGE, N. J. 
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ORNING 
ANTIFOAM A 


b Optimum concentrations of 
Dow Corning Antifoam A against 
a wide variety of foamers are so 
small they are measured in parts 
per million. For instance: 


4p.p.m. (0.0004%) defoams cottonseed oil 
1 p.p.m. (0.00019) defoams fermenting wheat 
1 p.p.m. (0.000196) defoams neoprene latex 
1 p.p.m. (0.00019) defoams paper sizing 
-02 p.p.m (0.000002 %) defoams vat dies 


ry Used throughout the proc- 
essing industry, Dow Corning 
Antifoam A cuts processing time; 
increases productive capacity; 
eliminates waste and hazardous 
overflow. « 


4) Odorless, tasteless and non- 
toxic, Antifoam A is safe, swift 
and by far the most economical 
defoamer you can buy. 


DOW CORNING ANTIFOAM AF EMULSION. 

Originally developed for use 
in the food industry, this new 
water-dispersible silicone emulsion 
is equally versatile, equally effect- 
ive in industrial processing of 
aqueous foamers. 


For further information on 
these materials, we invite 


youto... “£2 
sel 
see for your 
Mail coupon today for 
FREE SAMPLE 


Dow Corning Corporation 
Midland, Michigan 
Dept. CE-10 
Please send me data and a free sample of — 
(J Dow Corning Antifoam A or 
() Dow Corning Antifoam AF Emulsion 
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Philadelphia 


4" EXPOSITION 


CHEMICAL 
INDUSTRIES 


ESTABLISHED 1915 


COMMERCIAL MUSEUM 
AND CONVENTION HALL 


Meet and discuss your processing problems 
with leading technical men of the almost 500 
progressive firms in this timely exhibit. Avail 
yourself of their talents and techniques. Get 
tailored solutions to your plant problems. 

See and compare the newest equipment, 
from delicate instruments up to large indus- 
trial units. 

One good 1dea alone will repay you for the 
time spent at this great exposition. 

PLAN NOW TO ATTEND. 


Application forms for hotel accomodations are available by writing to 


INTERNATIONAL EXPOSITION COMPANY ¢ 480 LEXINGTON AVENUE, NEW YORK 17, N. ¥, 
489 








As Simply, Quickly, 
Easily as Taking 
Temperature Readings 


\Grolilield 
F ‘y SYNCHRO-LECTRIC 


yr, VISCOMETER 


(A 


4 





Just a flick of a switch, then 


A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.” 


McGraw-Hill Publishing Company, Room 2710, 330 West 
42nd St., New York 36, N. Y. 








read the Brookfield dial, and you 
have your viscosity determination 
in centipoises. The whole opera- 
tion, including cleaning up, takes 
only a minute or two. 

Available in a variety of models 
suitable for extremely accurate 
work with both Newtonian and 
non-Newtonian materials, Brook- 
field Viscometers are portable and 
plug in any A.C. outlet. Write 











EPPENBACH 
EQUIPMENT 


AND 
EQUIPMENT 
FOR VACUUM OR 
PRESSURE OPERATION 
WITH THE 


EPPENBACH 
“AGI MIXER" 


The “Agi” regen pgotvese uniform, 
@ fraction ag MANUFACTURED 
double motion 


IN ANY STYLE 
OR SIZE 
TC FIT YOUR 
REQUIREMENTS 


ADMIRAL TOOL & DIE CO., INC. 


45-10 VERNON BLVD., LONG ISLAND CITY 1, NEW YORK 

















WASTE TREATMENT 


WHAT IS IT? 


BIONETIC is a dry powder of preserved beneficial 
groups of micro-organisms that accelerate natural 
biological action. 


WHAT DOES IT DO? 


BIONETIC custom cultures are prepared to decom- 

pose specific types of wastes including petroleum % > " 
decomposition, oil and phenols in refinery waste & 
waters, sanitary sewage wastes, cannery and = (@ : 
citrus wastes, paper and pulp wastes, and milk ar 


wastes. 


INTERNATIONAL ACCEPTANCE: 
BIONETIC is fully used by hundreds of 
municipalities, industries, resorts, and institutions. 


For FREE Literature Write: 
A. J. Krell, technical director 
Chemicals 
CORPORATION 





HOUSTON 5,. TEXAS 
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mooth finish + + * 
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INSULATION FOR HIGH & LOW TEMPERATURE 


Mundet district offices are located in these cities: 


ATLANTA CINCINNATI 2 INDIANAPOLIS 
339-41 Elizebeth St., N.E. 427 West 4th St. 15 E. Washington St. 
BALTIMORE 30 DALLAS 1 JACKSONVILLE 6, FLA. NEW YORK 17 
612 Battery Ave. 601 Second Ave. 800 E. Bay St. 331 Madison Ave, 
BOSTON DETROIT 21 KANSAS CITY 7, MO. PHILADELPHIA 39 
57 Regent St., N. Cambridge 40 14401 Prairie St. 1401 St. Lovis Ave. 856 N. 48th St. 
CHARLOTTE, WN. C. HOUSTON 1 LOS ANGELES ST. LOUIS 9 
507 S. Cedar St. Commerce and Palmer Sts. (Maywood): 6116 Walker Ave. 3176 Brannon Ave. 
CHICAGO 16 In Canada: SAN FRANCISCO 7 
2601 Cottage Grove Ave. Mundet Cork & Insulation, Ltd. 35 Booth Ave., Toronto 440 Brannan St. 


NEW ORLEANS 16 
315-25 N. Front 3t, 
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THE ROAD TO 


ABUNDANCE 
Just Published! 
A research chemist and a noted author show In this 








INDUSTRIAL 
WASTE 
TREATMENT 


A practical guide for plant owners, managers, and 
with the of 


tary Eng., Foreign Div., The Dorr Co. 365 pp., 
100 iftus., $7.50 











INSTRUMENT 
ENGINEERING 


Vol. i—Methbods for Describing the 
Situations of Instrument Engineering 


First of a 3-volume work on the science of measure- 
ment and control in engineering. This volume pre- 


stances under consideration by means of diagrams, 
forms, curves, and numerical data. By C. 8, 
Draper, W. MeKay, and 8. Lees, 

Dept. of Aeronautical Engineering, 

MIT, 269 pp., 93 iius., $7.00 














LIVING 
MATHEMATICS 


Written in a light style, with de- 

tailed explanations, this is just 

the book for those who never got 

beyond arithmetic and now wish 

an introduction to more advanced 

mathematics in convenient self-study form, and for 
those whose acquaintance with algebra or trig- 
onometry is slight and who wish to review and then 
proceed to calculus and number theory. By Ralph 
8. Underwood and Fred W, Sparks, Professors of 
Mathematics, Texas Technological College. Second 
Edition, 336 pp., 88 itlus., $5.50 








gu THESE BOOKS TEN DAYS FREE“ = 


McGrew-Hill Book Co., 330 W. 42 St., NYC 36 
Send me book(s) checked below for 10 days’ exam- 
ination on approval. In 10 days I will remit for 
book(s) I keep, plus a few cents for delivery, and 
return unwanted book(s) postpaid. (We pay delivery 
- you remit with this coupon; same return privi- 
ege. ) 

0 Rosin and Eastman--Road to Abundance—$3.50 
[) Besselievre—indust. Waste Treatment—$7.5) 

( Draper, McKay, Lees--inst, Engineering——$7.00 
(O Underwood, Sparks-——Living Math.—-$5.50 
(Print) 

Name 


Address. 


POOHOM: 66sec ccc erescceneesrcess ous 
This offer applies to U. 8. only 
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CONVEYING MILLIONS OF BARRELS 


OF 





iy 


Write for Bulletin G-1, ‘4 
Basic types of conveyin 
systems built by Fuller”. 


CEMENT ... WITH MINIMUM 








DOWN-TIME 


fa 


In a bulk-cement storage and shipping plant on the West Coast, two Fuller-Kinyon 
Portable Pumps (one shown above) are used for conveying bulk cement from trucks to 
storage silos. These same pumps also convey the cement from the storage silos to ocean- 
going, cement-carrying ships. Air for conveying is furnished by two Fuller Rotary Duplex 
Single-stage Compressors, capacity of each 2040 c.f.m., at 40-lb. pressure. 


In this particular operation it is highly essential that the Fuller-Kinyon Pumps and 
Fuller Rotary Compressors operate at highest efficiency at all times, because the wharfage 
charge is $2.00 for every minute the ships are tied up to the wharf, in addition to operating 
cost of the ships. 


Each pump operated approximately 1100 hours during one year, and this was ac- 
complished with a total emergency shut-down of only one hour and fifty minutes for 
repairs. Such operation is the result of two very important factors, viz: (1) Equipment 
designed and built to give satisfactory service under any and all kinds of working conditions; 
(2) careful overall supervision of the equipment and good housekeeping by the operating 
crew in the plant. 


Fuller-Kinyon Conveying Systems are in operation in hundreds of chemical-processing 
plants throughout the world, giving day in and day out, 24-hour service, at minimum 
operating costs. When you have a materials-conveying problem, tell us about it . . . chances 
are we can show you how to improve your operation. 


FULLER COMPANY, Catasauqua, Pa. 
Chicago 3 + 120 So. LaSalle St. 
@ye San Francisco 4 + 420 Chancery Bidg. 


DRY MATERIAL CONVEYING SYSTEMS AND COOLERS— 


COMPRESSORS AND VACUUM PUMPS— 
FEEDERS AND ASSOCIATED EQUIPMENT 
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A Mile of Shops — Each shop is devoted to 
a special type of heavy production. Included 
are complete Machine Shops, casting, forging 
and other facilities which offer all of the ad- 
vantages of the execution of the complete job. 


half mile 


of 
pressure vessels 


These are two of seventy — over 12 mile — corrosion-resistant, alloy and clad metals in 


of 3814-foot vacuum tank casings built to 
meet the quality requirements of a well- 
known chemical maker. 


The buyer also benefits from many sav- 
ings made possible by Newport News exten- 
sive heavy fabrication equipment and the 
sixty years experience in using it. 


Do you plan installations of heavy pro- 
duction equipment? You can command the 
services of Newport News for weldments of 


almost any size or shape, plus the required 
engineering background and complete weld- 
ing and stress-relieving skills. 


It will pay you to get the facts, shown in 
Facilities and Products. As you glance at 
its photos and brief captions, you'll see why 
Newport News can turn out — at low eost — 
specialized heavy equipment for chemical 
plants. 


Send for Facilities and Products — free — 
today. 


Shipbuilding and Dry Dock Company 


Newport News, Virginia 
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HE ABC that appears in the symbol at 

the top of this page stands for Audit 

Bureau of Circulations. The symbol it- 

self is an emblem of cooperation, in which every 
subscriber to this magazine has an interest. 

The Audit Bureau of Circulations is a volun- 
tary, non-profit, cooperative association. It was 
founded in 1914 and now consists of 3450 ad- 
vertisers, advertising agencies and publishers in 
the United States and Canada. This magazine is 
proud to be a member. 

ABC originally was set up to help take the 
racket out of publishing, to eliminate the waste 
and guesswork then so prevalent in publishing 
and advertising, to establish order and confi- 
dence in place of the misunderstanding and 
misrepresentation that arose from unverified 
circulation claims and dubious circulation prac- 
tices. Its mission was to protect the interests of 
both readers and advertisers. 


db bicra IT pip by first defining the term “paid 
circulation.” Then it established standards 
and rules to govern subscription sales practices 
and records. Finally it set up an auditing organi- 
zation to verify the claims and report the facts 
concerning the circulation of each member pub- 
lication. It now maintains on that job a working 
staff of sixty-five full-time auditors. So the ABC 
symbol has become the hallmark of circulation 
standards and advertising values. Each member 
publication must maintain those standards if it 
wishes to retain its membership and display the 
ABC symbol. 

This ABC audit is no perfunctory affair. 
When a business publication, such as this one, 
becomes a member of the Bureau, it agrees that 
the auditors shall have “the right of access to all 
books and records.” Their inspection, therefore, 
may cover any part of its operations. Original 
subscription orders, payments from subscribers, 
paper purchases, postal receipts, arrears of pay- 
ments, and many more items are painstakingly 
checked by the auditors. In many instances they 


go behind the records to seek verification from 
subscribers themselves as to the terms of their 
subscriptions. 
I DOING ITs jos, ABC has created many 
values for both publishers and readers as 
well as for advertisers. That is because the pub- 
lication that becomes a member of ABC thereby 
offers the strongest possible guarantee of its 
primary devotion to the interests of its readers. 
The function of a business magazine is to be 
useful to its readers. When this service is rend- 
ered by an ABC publication, it is constantly sub- 
ject to the practical test of reader acceptance 
and approval. As each subscriber has the right 
to purchase or refrain from purchasing an ABC 
publication, that collective right confers upon 
the readers the power to say whether or not the 
publication will survive. Thus the report on its 
ABC audit provides the most direct assurance 
that a publication stays in business only because 
of a voluntary demand by readers who find its 
editorial service responsive to their needs. 
Naturally, the editor of each business publica- 
tion follows closely the score thus racked up by 
his paper in its ABC reports. In the scope and 
tone of his editorial coverage and treatment, in 
the selection and presentation of his editorial 
content, he must constantly labor to maintain 
and enhance the readers’ acceptance of his 
efforts. That is why the editorial standards estab- 
lished by ABC publications set the editorial 
standards for all publishing. That is how the 
ABC constantly stimulates its member publi- 
cations to become even more useful to their 
readers. 


A” THAT 1s wHY the ABC symbol has be- 
come the Mark of the Reader, a constant 
reminder that his willingness to pay for an ABC 
publication is the acid test of its value both to 
him and to its advertisers. 


McGraw-Hill Publishing Company 
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Walworth No. 95 Globe Valve 
Re-New-Disc 


Walwe- os 
bronze valves... 


—_ 


PTE smn ememetomnen Capt 


Walworth No. 225P Globe Valve 
500 Brinell Seat and Disc 


Walworth 


Hi ag 
Se aN. 


No. 29 Gate Vaive 


built to give 
dependable trouble-free service 
on all recommended jobs 


Walworth No. 95 Bronze Globe Valves 
(Angle Type: No. 96) are recommended 
for service where throttling is not required. 
They are rated at 150 psi working steam 
pressure, 500F; 300 psi cold water, oil or 
gas. The improved renewable disc and lock- 
on, slip-off disc holder — an original Wal- 
worth development—saves time and trouble. 
This valve can be repacked under pressure 
when fully opened. All parts are designed 
to give maximum service and strength. 
Walworth No. 29 Bronze Gate Valves are 
rated at 200 psi working steam pressure, 
550F ; 400 psi cold water, oil and gas. These 
valves have rising stems and integral seats. 
Sizes 2-inch and smaller have union bon- 
nets; sizes 24% and 3-inch have bolted bon- 


nets. Valves up to and including %4-inch 
have solid wedge discs; 1-inch and larger 
have split wedge discs. These valves can be 
repacked under pressure when fully opened. 

Walworth No. 225P Bronze Globe Valves 
(Angle Type: No. 227P) are rated at 350 
psi working steam pressure, 550F; and 
1000 psi non-shock service on cold water, 
oil and gas. The stainless steel, plug type 
seat and disc — heat treated to 500 Brinell 
— can be closed on sand, slag, scale and 
similar floatage, without injury to the seat- 
ing surfaces. They are the longest wearing, 
TOUGHEST bronze valves you can buy. 

For full information about Walworth 
Quality Bronze Valves, see your Walworth 
distributor, or write: 


— WALWORTH 


60 EAST 42nd STREET 
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MATERIALS 


EQUIPMENT 
Ri ; ses 


0 oes 


ALLOY 


NON-FERROUS 
ense he COLUMNS 


=o © O89, 8, 6 6G 6-6-6685 0 6. 6:0 6 6°66 8 CS bE OC 6 UO: 4:6 OO 6 6:6 8-66 6.6%: 6S 





our Fae will 
Pei te, Teil 


=— ONE SOURCE FOR ALL! 


" aye tll stor Petroleum and process industries make Whitlock their 
5 ; source for process equipment of all kinds: standard or 
special designs—ferrous or non-ferrous materials—for high 
or low pressures—for high or low temperatures. Whitlock 
engineers, Whitlock facilities, and Whitlock manufactur- 
ing techniques are ready to serve you. For recommendations, 
write The Whitlock Manufacturing Co., 94 South Street, 
Hartford 10, Conn. 


og aeoctive® 





Designers ond builders of —bends, 
coils, condensers, coolers, heat ex- 
changers, heaters, piping, pressure 


rrecemeone WHITLOCK 


OPFICES IN PRINCIPAL INDUSTRIAL CITIES | 
See “Wire Cloth” in your classified phone book 
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vessels, receivers, reboilers. 











y 
’ : - 
nme 


Millions of tiny alumina “bubbles” help block heat loss through this... 


New Castable Cement—Good to 3100F 


Here's a castable cement that is also one of the most refractory 
materials available, Consisting of pure alumina bubbles and 
highest grade calcium aluminate, it is inherently inert, chemi- 
cally stable, and will withstand temperatures up to at least 
3100 F with practically no shrinkage. It is unaffected by fur- 
nace atmospheres and combustion gases. The hollow spheres 
of alumina make the cement one of the best insulating re- 
fractories for really high temperature work. It also follows 
that it is light in weight, and has low heat capacity. 


These ALFRAX® BI aluminum oxide cements (there are 
actually three types) are particularly easy to install. You just 
mix with water and pour—like Portlatid cement. Linings can 
be put in with a minimum of labor and down time. And, once 
in, they stay in, even under conditions that quickly destroy 
other refractories. 


For example, one manufacturer lines high temperature ducts 
(that are sometimes run at over 3000 F) with 3”-thick 
MULLFRAX® electric-furnace mullite shapes, and backs these 





up with 8” of ALFRAX BI cement. Cement shrinkage is prac- 
tically nil, even at these temperatures. The cefnent stays free 
of cracks, and makes a durable monolithic lining that prevents 
seepage of high-pressure gases. 


You have to experience comparative results to believe them. 
For full data on these castable cements and on other super 
refractories by CARBORUNDUM, use this handy coupon. 


“ARBORUNDUM 


Registered Trade Mark 


ee ee a re ee ee ee ee ee ee ee ee See ee 


Dept. H-103, Refractories Division 
The Carborundum Company 

Perth Amboy, N. J. 

Please send descriptive data to: 
Name_ Se 


Position 


Company___ 


City. 


, ‘1 ; 

Air re— lemaker in 
processing of" Ifgam;” Upjohn’s 
bleeding in surgery. ‘Kathabar humidity 
with “baker's dozen” prodttion by deli ing- unifo 
baking ovens—cutting drying time, saving 1 maintafhing product quality 
and uniformity. 

This is just one of the numerous instances in which Kathabar’s direct de- 
humidification is cutting costs in the chemical process industries. Manufacturers 
of plastics, petrochemicals, pharmaceuticals, rubber, photographic film, military 
powders, and many other materials use Kathabar air conditioning for produc- 
tion, packaging and storage. Installations range up to more than one hundred 
thousand cfm in capacity. 

Look into Kathabar humidity conditioning now as a “straight line” to “perfect 
weather” production every day. Check the literature most pertinent to your 
problem, attach clipping to your letterhead, and mail. 


| a 
| C7) S40 een 
| 


ENGINEER, Kathabar 
POCKe with spplication dat, 


‘ quarterly bullet, 


Hum; 
DITy ©ONDITion, 
NG 


SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 
ALSO MAKERS OF Surface INDUSTRIAL FURNACES ,fm@mSfrel AUTOMATIC SPACE HEATING 


498 


If you want maximum 
floor protection, econo- 
my and efficiency De- 
mand Darnell Dependa- 
bility... Made to give an 
extra long life of satis- 
factory service..... 


A TYPE AND SIZE 
FOR EVERY PURPOSE 


DARNELL 
MANUAL 
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Thousands of tons 


mined daily, 





but where does it all go? 


HE DEPARTMENT OF AGRICULTURE reports that in 1950 some 
336,000,000 acres of land in the United States were under crop 
cultivation. That's a lot of acreage. ‘ 


But where, you might ask, is the connection with Sulphur? Fertilizer, 
to take just one phase of agriculturally-used chemicals in which Sulphur 
was used either as a component part or as a processing element! 
Superphosphate, the base of the most widely used manufactured 
fertilizer, requires about 200 pounds of Sulphur for every ton produced. 


Consideration of the vast tonnage of fertilizer used in agriculture — and 
dosages range from a few pounds to a ton or more per acre — gives an 
idea of the overall requirement of Sulphur for this one division of 
industry. And to fertilizer you have to add all the insecticides and 
fungicides which are either sulphur derivatives or have used sulphur 
compounds in their preparation. 


Agriculture is just one of the many destinations of great tonnages of 


Photograph above shows our loading dock at Galveston, Texas 


‘Texas Gulf Sulphur Co. 
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75 East 45th Street, New York 17, N. Y. 
Mines: Newgulf and Moss Bluff, Texas 
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Section through endless “ZIPPER” belt shows how load 
is completely enclosed and protected, Fragile carbon 
pellets are not crushed or packed. Dust can’t get out— 
contamination can’t get in. For return, “ZIPPER” belt 
opens up and flattens out around bend pullies. In this 
installation, belt returns within steel housing. 








Carrying -inch pellets at a speed of 200 F.P.M,, S-A “ZIPPER” 
conveyor loads 9} tons of carbon black per hour into three com- 
partment bin. The “black” is moved a total of 137 feet hori- 
zontally and 70 feet vertically. From the bin, the carbon black is 
discharged into a 500 lb. capacity weigh hopper and blender. 
"“Twistite” valves control flow of pellets from the hopper. 


REDLER Conveyor-Elevators Centrifugal Loaders & Pilers 
ZIPPER Conveyor-Elevators TELLEVEL Bin Level Controls 


Ship Loaders & Unloaders 
Storage & Reclaiming Systems 
Box Car Loaders & Unloaders 
Bin Gates, All Types 
SEALMASTER Bali Bearing Units 














moves chemicals with 
LESS H.P., 
LESS DUST, 
LESS JAMMING 


eae black pellets, zipped up in a dust- 
tight flexible “tube” moving inside a steel 
housing, are carried to storage by this S-A 
conveying system. Although extremely 
fragile, the pellets are transported so gently 
that there is no crushing, packing or jam- 
ming. This allows motors to run smoothly 
with uniform current drain, Less horse- 
power is required than with conventional 
conveyors of equal capacity. 

Conveying systems like this are part of 
the reservoir of over 50 years experience S-A 
engineers draw upon when they plan your 
conveying system. Because S-A manufac- 
tures a complete line of conveying equip- 
ment, you can be sure of getting unbiased 
advice about the units that will move your 
material at the lowest cost per ton. Put this 
complete service to work on your chemical 
handling problem—write for a free surve; 
by an S-A engineer. 


sterucdGePbauson 








> Ridgeway Avene, Aurora, Wlinois “FS: ©°-/ 195 Angeles, Calif., Belleville, Ontario 


DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 


500 
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WHERE To Buy 


Featuring additional Equipment, Materials, Supplies and 
Services for the Process Industries 














SAUEREISEN 


ACID PROOF CEMENTS 


S22 


Let us help you with your acid-proofing problems 
Send sketches and blueprints 
Sauereisen Cements Company Pittsburgh 15, Pa 











MAGNA wasteterinne Cav 


Plant: - HASKELL, NEW JERSEY 








WEIGH ee 
WHILE CONVEYING 


with the 
MERRICK WEIGHTOMETER 
MERRICK SCALE MFG. CO. 











171 SUMMER ST. PASSAIC, N. J 


WE INVITE YOUR INQUIRIES FOR 


Ammonium Sulphate * Benzol * Toluol * 
Xylol * Solvent Naphtha ° Naphthalene ° 
Sodium Phenolate ar Bases Crud 


e 
Still Residue. 


ALAN WOOD STEEL COMPANY 
Coke and Chemicals Division 
Conshohocken, Penna. 











Hundreds of Other Safety Devices 
tis Your Help Protected? 
list of Sarety Devices 
Company, 


oar palin’ 32, Pa. 








Chemical Executives & 
Production Men Decide 


If your product sells to the chemical or 
chemical processing industries the full 
scope of the market can best be deter- 
mined by the men who might use it. A 
small ad in this section of CHEMICAL 
ENGINEERING will search out new 
uses—new users. The rates aie low— 
the circulation 37,704 ABC—the “uying 
influence unchallenged. For information 


ane WHERE-TO-BUY 
CHEMICAL ENGINEERING 


330 W. 42nd St., New York 18, N. Y. 
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VACUUM 
FILTERS 


WHITE 
CHEMICAL 
PORCELAIN 
AND 
CHEMICAL 
STONEWARE 


AVAILABLE IN A WIDE RANGE 
OF TYPES AND SIZES 


A H \ 
U. 5. STONEWARE CO. 


60 E. 42nd St., New York, N.Y 





MIXING PROPELLERS 


in All Sizes From 
4” to 36” Inclusive 
STEEL or STAINLESS 


N EW uses are constantly being found 
for Gilsonite. You are invited to investi- 
gate the characteristics of this unique 
resin. 


BARBER 


¢ REG. U. S. PAT. OFF. 2 


A PRODUCT OF THE AMERICAN GILSONITE COMPANY 


AMERICAN GILSONITE COMPANY 
248 South Main St., Salt Lake City 1, Utah 


and 
1145 East Jersey Street, Elizabeth 4, N. J. 


ACID TANK LININGS 


SERVICE IN THE FIELD 
OR IN OUR PLANT 








Scotts Lane & Abbottstord Avenue, Phils, 29, Pe. 
CONSTRUCTION 


CHEMSTEEL COMPANY, IN¢ 


001 h chen steel Bidg\. Walnut St. Pittsbucgh 32. Pa 


Send data on Engineerirg & Construction facilities for 
ACID-ALKALI-PROOF CONSTRUCTION 
of processing & storage tanks & flooring 


$4 6O444E408084886 


STATE...» 


SOVeseeasesesesessssesss 


ow 





SEARCHLIGHT SECTION. dovensinc 


. BUSINES. 


OPPORTUNITIES 


INFORMATION 
BOX NUMBERS count as one line additional 
in undispleyed ads. 


DISCOUNT of 10% if full peyment is made 

in advance for four consecutive insertions of 

undisplayed ads (not including proposals). 

. (A ida Le oleh ag sor alle be oe 
NTS acceptable only in Displeyed Style. 


« EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 
The advertising rate is $14.75 per inch for oll 
advertising appearing on other than 
tract besis. Contract rates quoted on 
AN ADVERTISING INCH is measured 7/8 
vertically on one column, 3 columas—30 
—to a page. 


Send NEW ADVERTISEMENTS to N. Y. en 330 W 42nd St., N. Y. 36, N. Y., for November issue closing October 2nd. 











RESEARCH OPPORTUNITIES 


To men y to spread their wings, here's 


read 
pportunity. We want men with a creative 
ity to carry through prosects and aim: 
te co-workers. 


stim- 





Rocket Chemists & gin 

chemists, organic chem and 

ps en at for me —— _' oyears 
opmen “yy egree ears 
experience in ternal ballistics, 





me- 
roc- 


chanical 
as to 
research jects 
for mmetala, ammunition, cunlldres and 
new products. 


Location 26 miles from St. Louis gives ad- 
= of both small coon and city liv- 


Expanding diversified company provides 
opportunity for advance to various fields. 
Ineerance and retirement plans provided. 
Send detailed resume of —* and ex- 
include salary history. 
Employment Manager 
OLIN INDUSTRIES, INC. 
Explosives Division 
East Alton, til. 


SALES ENGINEERS 


Y men with educational ond \ 
tions for sales engineering and design 


Evaporation and Heat Transfer 
Engineers 

Chemical engineers for 
vied equipment.” Be 
Geetha ebeens cok work. 


oe sales of 
exchangers 

Require Rien, ty 
some practical experience in 


Filtration Engineers 


Meshentet or chemical engineers for design 

and sales of vacuum and i hem — 

gree required, would inee oF 
experienced in this field. 

Positions inven, toy word with headquarters in 

Birmingham, A\ 

Send —, ang an oh = sye ° 

and salary 

available, 


photograph coroph i 
All Propltes held” held y str fidence. 


Vice President—Sales 


Goslin-Birmingham Mfg. Co., Inc. 


P. O. Box 631, Birmingham, Alabama 





DIRECTOR OF 
PRODUCT INFORMATION 


Leading Manufacturer industrial, fine ond 
reagent chemicals needs Director of Product 
Information with some experience to develop 
bulletins and other publications, make occa- 
sional customer contacts as technical repre- 
sentative of sales department, and give tech- 
nical approval to advertising copy. Send resume 
and salary requirements to 


Personnel Division 


J. T. BAKER CHEMICAL a 
PHILLIPSBURGH, N. J. 








WANTED 


BATTERY ENGINEER 


To take charge of battery development, 
tests and production program. Must have 
good theoretical background plus practi- 
cal experience. Submit complete resume, 
stating past employment, references and 
compensation required, 

P-9148, Chemical Engineering 

320 W. 42 St., New York 36, N. ¥, 

















WANTED 


ASSISTANT CHIEF ENGINEER 


Graduate Mechanical, Chemical or Civil 
— with netural mechanica! abil bit ability ied a 


ead 





hospitel 


and reference. 
Senne, ree opper Mine. 


Salary open. 


P-0054, Chemical Engineering 
4311 Wilehire Bivd., Lor Angeles 17, Calif. 











CHEMIST 


. Chemical Engipeering 
830 W 42 St., New York 96, N. Y. 








RBEPLIBRS (Bow No.): 
NAW YORK: 330 W. 42nd St. (36) 
CHICAGO: 620 N. Michigan aoe. (11) 
SAN FRANCISCO: 68 Post St. (4) 


Address to office nearest you 


ENGINEER WANTED 








POSITIONS VACANT 





WANTED: GRADUATE Engineers, 


Write P-7876, Chemical Engineering. 


referably 

chemical, for both Consulting and Field Sales 
Work, For Sales, should have 3 or more years 
successful record. For Consulting, young men 
preferred so that our business can be taught to 
them and they can move up in years to come. 


Mechanical or Chemical 


A recently built, modern ration in North- 
ern New York State is looking for a Graduate 
Lg el Gtomy mechanical or chemical) 

0 years experience in the process- 
ing of non-metallic ores or the manufacture 
of Portland cement. Experience in plant 
layout and design, familiarity with material 
handling. Salary open—Reply giving references 





have d 
unding. 
fladelphia area, Salary 


neering. 


CHEMIST EXPERIENCED in Plastisol and 

Organosol formulations and production. Must 
eneral experience in Vinyl Com- 
anted by progressive company in 
commensurate with 
experience and ability. Po 8866, Chemical Engi- 





lurgical activities and 
particular! 


erably with 
ing in chemistry or metallurgy. Permanent 


desired. P-8884, Chemical Engineering. 





proje 





of Employment, Coatesville, Pennsylvania. 


PATENT attorney of Agent for handling a va- 
riety of matters in patent department of a 
large corporation nave chemical and meta!l- 
aving main offices in 

New York; with general experience in patents, 
in the preparation a.nd prosecution 
of applications, appeals and interferences; pref- 
engineering education and 'train- 


sition with good opportunities. Please give ull 
information, including legal and technical edu- 
cation, age, marital status, year and state in 
which admitted to bar, experience and salary 


PROJECT ENGINEERS—Old, established com- 

pany wants qualified men, minimum 8 years 
experience in charge of process plant design 
ects from contract inception to plant start- 
up. Field experience in construction and/or con- 
struction practices desirabie. Address resumé 
to Lakens Steel Company, attention Supervisor 


and resume of education and experience, and 
salary expected. 


P-9167 Chemical Raginsesing 
330 W. 42 St. New York 36, N. Y. 








Does This Fit You? 


@ San you dig for facts, report accu- 
¢ Gan interpret intelligently? 
you write well? 


Did. you or pone meme va chemistry or 
2 Have you g Year oF two's industrial 


experience? 
If your answer is iy tell us about 


ponree, Wi looking 
to to help us oxPand 4 ‘editorial wervi mae _— 
Replies will ccuddoaiiiie. 
Write (no or Mes iain ae Please) to: 
W. Alec Jordan, Editor 
CHEMICAL WEEK 
330 W. 42nd St. New York 36, N. Y. 














Additional Employment Advertising on page 504 
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SIMPLE AS A-B-C a 36 Y f Chemical Histo 
ALWAYS BUY oo “teria : 


“CONSOLIDATED” 


DRY POWDER MIXERS 





u 
From the files of Chemical Engineering 





ta | BRAND NEW 
ihe = | CONDENSER TUBES 


— ibs. of 70/30 Cupro 


ickel: 
ener PILES LINED Ma" OD. x .015 Wall 1—Ferni2s7 1—S'xi35" Allis Chalmers: 
6 a ip 4 H.P. motor. (various sizes) 


7 ” Rotary Kilns. 
—s x Pi 54" 0.D.x 18 ga. x 8'2". 1—Vulean 7’x120’; 2—Vulean 8’x120’. 


+. #80 800 Jal 25 gal. 5" O.D. x 18 ga. x 116”. 
5%" O. “4 x 18 ga. x 13’3”. 
%" O.D. x 18 ga. x 14'3”, 
PULVERIZERS 75, 200 bs. we Cupro Nickel: ° SAix88', 1 Clase 2 
1—Williams 5- h 4" 0.D. x 18 ga. x 15°34". oe een rs 9'ae's ; 
3—Mikro Pulverizers, 481, 4TH. 100,000 Ibs. Admiralty: 2 Smith S00: 7x7 ns gaende 
1—6"x15" Sturtevant yaw er 54" 0.D.x 18 22'6" mn He ae ’ 
9te Ba Ma  eirna he .D. x 18 ga. x . (2°7"'x10"), #910-16. 
balanced 5" O.D. x 18 ga. x 27'6". 2-—6'50° Rotary Steam Tube. 
2—Raymond ‘ereen Mills, #0A with | 100,000 Ibs. Aluminum Brass: 
Monel hammers, also 00. %" O.D. x 18 ga. x 28'6”. 
1” O.D. x 17 ga. x 21’ 0-%". 


A Sh 
HIGH SPEED MIELS med Tiles | hekeee Wee, ome 


Hatha EA eee lagers 
high Speed ", 3 rol ins per inch, 1- OD over fins; 

Speed Rol "OD. « iBe.xs8" FILTER EQUIPMENT 
ml oe A itll 8 fins per inch, 1%” OD over fins; 1—#12 Sweetland Filter for 72 monel lvs., 

tercooled pr at 54" O.D. x 18 ga. x 6'24%4", C5 we <4 23 cu lve. 14%” C.C, 

pense. sae ceo aae 7 fins per inch, 1¥4" OD over fins; tg 

544" 0.D. x 18 ga. x 6'41%4", 16—Sperry 18” x18", Iron, P é F, Filter 


7. : i" Beans esses, close delive chambers. 

MISCELLANEOUS 9 fins per inch, 112 OD over fins; 1—American Dise Filter 6 aia, 2 disc, 100 

: ni ¥e" 0.D. x 18 ga. x 7°25", sq. ft, filtering area, with auxiliaries. 

———s S wad uo and Duo Oil Ex- 9 fins per inch, 1-5/16” OD over fins; 1—Shriver, iron, steam heated, 30x30", 

1—Patterson, 110 gal. $.8. Vacuum Mixer, 1%'0.D. x 18 ga. x 6'0%", 1—S'xi2" Oliver Lead: Wood Vacuum Filter 

dbl. sigma blades, M.D 7 fins per inch, 134” OD over fins; Acid- Resisting. 

1—20 gal. jacketed, dbl. sigma bladed 1” 0.D. x 18 ga. x 11'8%4” 3—Oliver Vacuum Filters, incl. @x112’, 
Baker Perkins Mixer, M.D. ° . a“ . 116’ 14’, 11°6"’x18’. 

2—Pneumatic Scale packaging lines. 7 fins per inch, 134” OD over fins; Fa ery 24°"x24" P & F Filter Press with 

Ee eee ey eee on Levrings’’ 3 | Also, considerable quantities of in- fr 

HP. 4 termediate sizes and lengths, as 


2—Stainless potas 13,500 gal. welded long as inventory lasts. 


WIRE, PHONE, WRITE POLYVINYL ACETATE UNIT 

for ‘ for quotations. Capacity 1000+ Per Hour 

2—Do: it 1—500 gal. acketed agitated Re- 
two rakes, ota “otal length 27’, gear re- pr Ba FA Bee h Reflux Condens- 

(Se sciien ieretee KETTLES 

3—Mojonnier 8/S Vac. — ‘3, 4’, 6’, 6’. ame Fdry. al. steel, jack- Rotary Resin 

ae 5 Ro Ball Size 82, dbl deck, 40” x , closed, sated ttle. 1 bow type, ali otaiyers Fh 

6-3/5. ‘Jacketed Kettles, up: to 1000 gal., Centri 0”, + moter 

some agitated. driven 

3/S Vert. & Horiz. open and closed 2—500 gal. s/s Josie 

1—250 gal. s/s Tan 


Tanks, up to 2000 gal. 
DOUBLE DRUM DRYERS eS al. as ramps, with “ys KP Explosion 


7— 
1—42” x 120” Buflovak Atmospheric, 3—9500 gal., welded, omtates, 2 ment is NEW, fabricated 
$/S Conveyors, Elevator & Hood. 29—Aluminum yee © Co: , Og to 600 316 stainless steel. Priced 
4—Buflovak Atmospheric—5' x 12’, gal., some ag of new cost. Complete 
32” x 90”, eta x 72". Se ee mlcbol' jacketed, closed, with drawings available on request. 
condenser 


ROTARY KILNS & DRYERS 























rame, 














1—Star 20 dise adh. Chrome plated Fil- 
ter. 









































ONLY A PARTIAL LIST. TELL US WHAT YOU WANT. 
WE BUY YOUR IDLE EQUIPMENT—SINGLE ITEMS TO COMPLETE PLANTS 


CONSOLIDATED PRODUCTS CO.,INC. 


ei ¥ Ka 
‘ ‘ r ANI ike Be LI DEST it DEALER ee toe sd 2 
2015 PARK ROW BLDG., NEW YORK 38, N. Y., bey. 7-0600, Cable Address: EQUIPMENT, N.Y. 
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CHEMICAL SAFETY ENGINEER DEPENDABLE PROCESS EQUIPMENT 
TO HEAD DIVISIONAL oe ee ese OY 


&. Steam jacket ketties up to 250 gal. 


_ SAFETY DEPARTMENT Power miners $0 to 000 pounds 


Buflovak Dbl. Drum atmospheri 42x00 
siven responsibility Paudler 10 gal. jacketed glass lined reactor w/agl- 
ot 


n 
& Schwartz continuous Dryer, Gas Fired, 
By. 


Please jeri TH with extra screens 
Seinen ese gt gereanel fata, Lehman S-roll Mill 12" x 36° water cooled 
expected, and references in that . All replies fgg th y 
treated in confidence a, A, A, size 61, screen 49” » 120” 
P-8954, Chemical Engineering Proctor and Schwartz 84 tray dryer, and 5, 40 trays 
620 N, Michigan Ave., Chicago 11, Tl. Portable Electric Liquid Mixors 1/3 to 3 h.p. 

















Coin pace bee) CHEMICAL ENGINEERS 


MBCHANICAL waite glenn Kap leader 
caliber. Experienced in machine design and 
installation, and code veasel designing; prefer- 
= ——— in age oe of count to. —— 
switchgear. ress resumé to Lukens DRAKE PERSONNE INC 

1 Company, attention Supervisor of Bmploy- L, : ™ 
ss , Coatesville, Pennsylvania. 7 W. Madison St. Chicago 2, til. weres Rs i ph id 








LIAISON ENGINEERS—Familiar with indus- 


and st th int ited 
in inepection expediting and similar fleld work. PLANT FOR G ALE 
Address resumé to Lukens Steel Company. At- 
tention Supervisor of Employment, Coatesville, HILLS McCANN A VALVES 
Pennsylvania. Metropolitan Area. 65,000 sq. ft. Three 
story brick building. 2 oil-fired boilers : 
SELLING OPPORTUNITY OFFERED qees 190 BED, code 100 De. inten, Bens. 316 Stainless and Iron Body 
ing sprinklered thruout with freight ele- ° 
REPRESENTA TIVD ted—Liquid Qnty a Disc. 
SALES wanted Pho || vators, 185’ loading dock, and 6,000 sq. ft. Ga ("SS ila #508 
elites also available but temporarily have full “59. ae 10% 


type Phenolic and Urea Resins. 
schedule). Will make commission or other suit- Unlimited soft water and ci 86-1 > 
bl t. RW-8470, Chemical Engi- ty sewerage. 
able arrangemen e' gi 10,000 sq. ft. sprinklered and i$ do 60.70 
wl eaameaneaaaaen ae === || Rested. Sosily aovsssible to various com- 40-1" SS fied #308 $51.20 
EMPLOYMENT SERVICES munities, highways and turnpike, Plast | | 112-114") “de 72 40\len 20% 
ROOF cs XG now operating with plentiful local labor. 20-3 do 
ae yy Pie addres $3,500 to $35,000. we BO-7883 
t Be eros 600-14" tron body serd #501 $3.90 


personal employmen 
jee Tercenel at vere ig Saws of highest 830 W. 42 St., New York 36, N 150-1 do 30 fem 5% 
ethical oven no o+ tndividualised to your per- 300-114 do 
pe LAR es gy oped a oreerat 
= pewes *k for particulars Diaphragm materials mostly Neoprene and Tygon 

Bidg., ffalo 2, N. Y. 
by, Ine, 362 Dun Bidg., Buffalo CUSTOM REFINING nn ae ce cee toh, 


ee “Oe FACILITIES eee Seattle, subject to prior sale. 









































SALARIED F emer pear ter et re AVAILABLE 


gea of h grad 

cae Ci es . Rete ow. 
Personal consultation invited. stra Thayer Jen- 1742 4th Ave. So. ttle 4, Wa. 
gins Dept. B, 241 Orange St.. New Haven, WANTED 











POSITIONS _WANTED 


GRADUATE CH, E., y Bane a, some experience 
im oO ration, seeke positi engineer in 
northeast, PW-9040, Chemical Engineering. Ug: CHEMICAL & 


PAINT. VARNISH, lacquer and plastice chem- prc geoiue. CO., Inc. 
ESeY pears af age) hD. with 30 years ex- J onville 2-7360 
development and production. Has 
ened, in 


2 J . Ow 1 tents 
pF Synthetic resin ey J ‘ofl modification. Has READY To BUY 
ex rience in t - 
ing. PY Pw 9091, "Chemical moe Dyes - Chemicals - Pigments - Waxes 
: Plasticizers - Solvents - Colors 
SELLING OPPORTUNITIES WANTED By-Products - Wastes - Equipment t Raymond Mechanical Separator 10 or 12 ft with 
. le Whizzer. 
cumeical } ENGINEER with deshaninteils in CHEMICAL SERVICE CORP. 1 Hardinge Conical Ball Mill 
Huntington, West Virginia, and twenty-six 80-04 Beaver New York 5, N. Y. F'S-8608, Chemical Engineering 
years’ experience in the chemical-process in- 620 N. Michigan Ave., Chicago 11, Il. 
Gustries wishes to act as selling agent for man- 
seed’ tn hs chemical Indssiey of uss Conta 
Ohio an@ Kanawha River walieve. excellent WANTED BY EXPORTER LIQUIDATING 


references available. RA-#067, Chemical Engi Raymond High Side peel SURPLUS LABORATORY and 
ot chains, anst hove ot wtlume vs PRODUCTION SCALES 


SAE SRE MAR ARI CRE rete suitable write 
MANUFACTURERS AGENT, Chemical Engi- stating condition price and wm opment Box (Over and under type): One twelve-pound electric 
mM % oneness AG arcs . oer ane Ae W-9147, Chemical Engineerin “Shadow-Graph”; Two 500-gram ‘Fairbanks’’. 
areas. Inte no nin - > 5 Engineering 
tlowal Hewes, HA-9131 Ghernlon! Engineering. $30 W. 42 Gt., New York 36, N, T. 350. at Nee renee. 



































SALES REPRESENTATIVES WANTED At Your Service ... 


group seeks in- 
it tines for 
N.Y. NL J. 


RA-9158, Chemical Engineering P. O. BOX 1351 
330 W. 42 St., New York 36, N. Y, St. Sta. New York 8, N. Y. justries served by McGraw-Hill publications. 
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ir Cast Your Eyes Over These BRILL Buys / 


Outstanding Sclectic 
Quarter Century of Se 





DRYERS—KILNS 


3—Reeves Kilns 7’x160’, 7’x120’, 56” shell. 

1—Vulcan 8’x120’, 54” ‘shell, two 12” tires 
complete. 

Allis. Chalmers 9’x80’, 54” shell, 2—12” 
tires complete. 

1—Ruggles Cole 5’x30’ Rotary Dryer %“ 


shell. 
1—Louisville 38”x25’ steel Hot Air Rotary 


Dryer. 

7—Rotary Dryers 6'5”x50’, 5’x67’, 4’6"x50’, 
414'x30', 4'x30’, 4’x20’, 3’x25’. 

iE wes 6’x23’, 5’x23’ Hot Air Rotary 


Drye 

4—Louisville Steam Tube Dryers 6’x50’, 
6'x30', 5’x28’, 3x20’. 

4—Buflovak single door vacuum shelf Dry- 
ers having 20—42"x42" shelves. 

4—Devine single door Vacuum Shelf Dryers 
having 20, 14, 6 and 4—40"x43” shelves 

3—Stokes and ‘Buflovak Rotary Vacuum 
Dryers 30”x8', 3’x15’, 5‘x30’. 

1—Single Drum 4’x9’ Flaker. 

2—Buflovak 6’ Dia. Crystallizers. 


FILTERS 


3—Eimco 3’x1’ S.S. Rotary-Vacs. 

2—Oliver ‘Monel 8’x10’ Rotary-Vacs. 

1—Oliver SS 8’x10’ Rotary-Vac. 

2—Eimco 4’x5’ Rotary-Vacs complete with 
pumps, drives, piping, etc. 

3—Oliver 5'3"x3’xl’ Rotary Vacuum 
Enclosed Precoat. 

8—Oliver Rotary Vacuum 11’x6“x18’, 11'6” 
x14’, 8’x12’, 8’x10’, 8'x8’, 8’x6’, 3’x1’. 

1—Feinc steel 8’x12’ Rotary-Vac. 

2—Sweetland #12 with 72 and 36 leaves. 

1—Sweetland #10 with 18 leaves. 

1—Sweetland #7 with 27 leaves. 

3—Vallez 500 sq. ft. Rotary Pressure. 

1—Sperry 36” Recessed, 48 chambers, c.i., 
open delivery. 

ay ee 36” PRE 42 chambers, c.i. closed 


delive 

5—Shriver Ral P&F, 30 chambers, <.i., 
open delive 

8—Sperry 24" ‘P&E, 16 chambers, <.i., 
Closed delivery. 

1—Shriver 24” Recessed, 30 chambers, 
c.i., open delivery. 

3—Shriver 18” Recessed, 30 chambers, 
c.i., open delivery. 

2—Sperry Aluminum 30” and 24” P&F, 
22 and 26 chambers. 


10—Shriver Sperry Filter Press Skeletons 
42”, 36", 30”, 24”, 18”. 


CENTRIFUGALS 


2—NEW Tolhurst 48” center siung Stain- 
less Steel, perforated baskets. 

1—Fletcher 48” Suspended Aluminum bot- 
tom discharge, perforated basket. 

1—Bird 40” Suspended, stainless steel, 
bottom discharge, perforated basket. 

1—Fletcher 40” Suspended, SS bottom dis- 
charge, perforated basket. 
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1—Bird 40” Suspended rubber covered, bot- 
tom discharge imperforate basket. 

1—Tolhurst 32“ Suspended Monel, bottom 
discharge, perforated. 

1—Fletcher 30” Suspended Steel, bottom 
discharge, perforated. 

1—Tolhurst 26” Suspended, steel, bottom 
discharge, perforated. 

2—Bird 36”x50" solid bowl, rubber and 
stainless, 

4—Bird 36”x72”", 36x50", 24x38", 18”x 
28” solid bow! continuous, steel. 

2—Sharples #16P Monel & Stainless Steel 
Super Centrifuge. 





LOOK! 


1—Oliver 1’ x 1’ Rotary Vacuum 
Filter, 316 stainless steel. 

3—Eimco 3° x 1‘ Rotary Vacuum 
Filters, 316 stainless steel. 

2—tLink-Belt 3°10” x 16’ 
Roto-Louvre Dryers. 

1—Link-Belt 2'7" x 8’ Monel Roto- 
Louvre Dryer. 

1—Bartlett Snow 3’ x 12’ stainless 
steel Rotary Dryer. 

1—Hhersey 4’ x 26’ Monel Rotary 
Dryer. 

1—Hersey 4° x 26’ Monel Rotary 
Rotary Dryer. 

1—Baker Perkins, Size 14, JEM 
double arm, jacketed Mixer, 50 
HP motor. 

1—Goslin Birmingham 4’ x 8’ solid 
nickel Flaker. 

2—wMilton Roy Duplex Proportion- 
ing Pumps, 212 GPH at 1500# 
pressure. 

1—Baker Perkins 35 gal. stainless 
Steel, jacketed, double arm 
Mixer, Sigma Blades. 

1—Day 50 gal. stainless steel jack- 
eted, double arm Mixer, Sigma 
Blades. 

3—Pfaudler 5, 500 and 1,000 gal- 
lon glass-lined Reactors. 

1—#2TH stainless steel Mikro 
Pulverizer. 

1—Closed stainless steel jacketed 
Tank, 1400 gals. : 

1—Haradinge 412’ x 16” Conical 
steel lined Ball Mill 30 HP. 

1—Banbury #1A Mixer. 

8—Heat res ew steel 
tubes, 50 to 570 sq. ft. 

2-—Pfaudier 100 te, glass-lined 
Stills with condensers and re- 
ceivers. 











Backed by Our 
icc and Dependability: 


PULVERIZERS 


1—Bauer 36’ Attrition Mill 2-50 HP mtrs. 

6—Patterson 6'x8', 5’x6’, 4’x5’, 244x314" 
brick-lined Pebble Mills. 

5—Abbe 3’x4’, 3’x314’ Pebble Mills. 

2—Premier Colloid Mills 8” dia., SS. 

1—Eppenbach QV-8 Colloid Mill 2 HP mo- 


fon 4: 
1—Jeffrey 36x24”, Hanimer Mill. 
3—Raymond, Gayco Mechanical. Separators 


4 ‘ ’ 4 * 
2—Mikro #1S1 and #1SH Pulverizers. 
2—Sturtevant 5x8" Roll Crushers. 


SCREENS 
5—Sprout Waldron SS, single deck, 40’x 
8 ” 


4”. 
1—Day Ro-Ball single deck 40’x120”. 
3—Orville Simpson #42 Rotex Sifters 
40’'x84” screens. 
1—Robinson double deck 20x50”. 
5—Tyler Hummer 3’x5’ triple deck. 
4—Tyler Hummer 4’x15’, 3’x10’, 3’x5’ single 
deck with V-16 Vibrators. 
1—Abbe #2 Blutergess Sifter. 
1—Selectro Double Deck 18x48”. 


MIXERS 
1—Baker Perkins JUMM jacketed, double 
orm, dispersion blades, 100 HP. 
1—Baker-Perkins Type JNM, 100 ‘gal. 
Sigma blade packeted Mixer. 
1—Baker Perkins, Type VI, Class BB, Size 
15, 100 gallon Siqma Blades, jacketed. 
1—Baker Perkins, Type V, Class BB, Size 
14, 50 gallon siqma blades, jacketed. 
1—Patterson 5’ dia. Conical steel, 
1—Day 2000# steel Powder Mixer. 
1—Robinson 400# steel Powder Mixer. 
6—Rodgers 200 to 3000# Powder Mixers. 


8—New Portable Agitators 14 to 5 HP. 
4—Day, Ross 8 and 50 gal. Pony Mixers. 


MISCELLANEOUS 


1—Rodgers 10”x16” Jaw Crusher. 
10—Bucket Elevators steel housing 34’ to 
60’ centers, 8x5", 10’x6”" buckets. 

1—Lummus 4’ dia, steel bubble cap col, 

4—Buflovak, Zaremba and Kilby Evapo- 
rators, pat and multiple: effect, 300 
to 16,000 sq. ft 

7—Stokes Vacuum Pumps 15 to 100 CFM. 

5—Devine, pie Condensers and Re- 
ceivers, 20 to 90 sq. ft. 

1—Newman 2500# te Crutcher. 

4—Groen 150, 125 gal. stainless steel, 
jacketed, agitated Kettles. 

8—Stokes DD2, BB2, D4, D3- and B2 Rotary 
Tablet Machines. 

438” dia. stainless steel Revolving Pans. 


3—Nash We ty AL671 and #4 Vacuum 


Pum 
1—Olivite, Duriron, rubber, Karbate and 
Haveg Centrifugal Pumps 6” ta 2”. 
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MODERN REBUILT EQUIPMENT U 
At Great Savings 


International Stainless Steel Straightline 
Vacuum Filler, 160 per minute. 
Resina LC automatic Capper. 
Fitzpatrick Model D $.S. Comminuter. 
Devine 18-shelf Vacuum Shelf Dryer. 
F.M.C. Kyler A adj. Wraparound Labeler. 
Burt automatic Wraparound Labeler. 
S. & S. GI and G2 Auger Fillers. 
Colton 2, 3RP Rotary Tablet Machines. 
Stokes 2 Cream Filler and Closer. 
Triangle Elec-Tri-Pak G2C, A6CA Fillers. 
Filler 4-Head and Hope 6-Head Stainless 
Steel Piston Fillers. 
650 to 850 gal. Jacketed Mixing Tanks. 
Horix S. S. 14-Head Rotary Filler. 





* Standard Knapp No. 429 Carton Sealer. 


Mikro 4TH, 3TH, 2TH, 1SH and Bantam 
Pulverizers; Schutz O'Neill Mills. 


Tri-Homo #5 Colloid Mill, 7% HP. 

Capem 1SF Single Head Capper. 

3500 gal. working cap. Steam Jacketed, 
Double Arm Mixing Tanks for mixing, 
storing or processing of your materials. 

Day 650 gal. Steam Jacketed Mixer. 

B. P. 150 Gal. Unidor S. J. D. A. Mixer. 


Stokes, Day, New “i ane eit 
from 2 to 450 
jackets, Single, Decbie A Arm ng hoo 
Baker Perkins and Readco Heavy Duty 6 
to 150 gals. Double Arm Jacketed Mix- 
ers with Sigma or Fish Tail Blades. 





Day 100, 800, 1500, 10,000 Ibs. Dry Pow- 
der Mixers and Sifters. 


Lee 85 gal. S. S. Jacketed Mixing Kettle. 


Pony M, ML Lobelrites; World and Er- 
mold Rotary and Straightaway Lobelers. 


Oliver Sweetiand #2, Sparkler, Alsop Fil- 
ters. 

Pneumatic Scale Cartoning Line. 

Oliver cellophane adjustable Wrapper. 

Hayssen 8 - 18 adj. Wrapper. 


Hudson Sharp Campbell 2W6 high-speed 
automatic cellophane Wrapper. 


Package Machy. DF, FA4, FA Wrappers 


OVER 5000 MACHINES IN STOCK — IMMEDIATE DELIVERIES 


SN SNS SSSR SSASNVASA LS 


Further Details and Quotations Available On Request 


UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette Street New York 12.N. Y. 


> > >>. >_>.)  . .  .  .  . . . B D. SORE SERNSSSSNESSNENERCASACACICNCRCACICH ISH SoNOIOSNCRISNSRN! 
——_ 
CLASSIFIERS: og 2 and Wemco 54” x 34’ 
WE OFFER and 78” x 2814 ft., Simplex, single screw, weir 
MILLS 
2— ond 35” Vertical ity, standard R.R. gauge, gasoline powered, 
5—palne Pulverizers: cist 18 181, 4TH. cast steel trucks, air brakes, with or without 
1l—Attrition, Sprout-Waldron 20”. 1% yd. Williams “clam shell bucket, Sorceety 
12—Pebble and Jar Mills, 1 to 235 gal. modern, excellent condition. Located Minne- 
5—Colloid Mills and ye 
0 ft., with or without motors. 
ecg BUCKET ELEVATORS: Buckets size 12" 
40 ft. center to center, with motors and 
Bats 
WE BUY AND SELL EQUIPMENT THROUGH- 
OUT NORTH AND CENTRAL AMERICA. 
A. J. O'NEILL 
Lansdowne, Pa. 


type, with syncrogear motors, 220/440 Me 
ers, 3 to sota. 
JAW CRUSHERS: 18 x 32 and 18 x 36, with 
Phila. Phones: MAdison 3-8300—3-8301 


RLRASUBBABBLABBLALBEBRERABRLIEEBLESBEABTBEBRREEEBESERBREEEEECT SER A 














roll 
—2-rell Rubber 





40”. 
a Bag 12x24”. 
MIXERS 


1 bbl. stain. steel, single arm, 
Terese gover, 9,50. 
Pony Mixers, 40 and 15 gal. 
Gran 





with lifting device. Condition "ike NEW, avail 
able now. Three located Nevada, 
LOCOMOTIVE CRANE: Link Belt 25 ton capac- 
CLAM SHELL BUCKET: Blaw Knox 7250, 214 
yd. capacity, new condition. 

— SEPARATORS: Bradley 16 ft., Sturtevant 
motors and drives. NEW condition. 

PORTABLE BELT CONVEYOR: 24” x 51 ft., 
gasoline motor drive. NEW condition. 











6—Steel Mixing Tanks, 50 to 600 gal. 
TANKS 


Steel (some (some with agitators) 
and used, up to 10,000 
21000 gal.» steel jacketed (100 psi.) open 


MISCELLANEOUS 


Screens: Rotex, Selectro, Tyler-dummer 
Heat Exchanger: Karbate 16.5 sq.ft. 
a Pumps: Stokes 105 

tary Pumps: Waukesha size 55, 100. 




















ROTARY DRYERS & KILNS 
Klins: 4’x20’, 4’x45’, 5’x50’, 5’x70’, 6’x60’, 6°x80’, 
5Ye'x7’x60’, 7x45’, 7’xu4’ & 8’x8Y. 

MISCELLANEOUS EQ EQUIPMENT 





Hammer Mills: Jeffrey 


6'x15’ & 7x17’ ge ag 
Weightometers 18”, 0”, 36” & 42”. 
12°10 Dorreo Drum Fitter. 
5’-3"x8’-0” +44 —— Filter. 
40’x30’ Dorr 4 Compartment Thickener. 
5x4, 6x10, 7x8 His 8x6 Ball Mills. 
#1 Raym A atic Pulverizer. 
2’x18’ ay 6’x22’ Rake Ch 
20x10’ Hardinge SAR Thickener. 
3x10, 4x7 & Sxi4 Red Mills. 
54”x30’ Akins Classifier. 
Hercules Junior 3 Roll Pulverizer. 











WE BUY + WE SELL 


Single Items . 
“IT PAYS — TO TRADE — WITH LOEB” 














STANHOPE, 60 E. 42nd St., N. Y., 17, WN. Y. 
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FOR SALE—WE OWN IT OR CONTROL IT! 


COLUMNS—STILLS 

2 St. St. Packed Columns, 8” x 26’ H and 
24” and 6’8” H. 

2 Aluminum Bubble Cap Columns, 36” 
dia. x 45 plate. 

1 Aluminum Bubble Cap. Column, 27” 
dia. x 18 plate. 

1 Aluminum Perforated Plate Column. 
28” dia. x 36” plate. 

1 Copper-Column with 18—30” dia. per- 
forated plates and 10—24” dia. bubble 
cap plates. 


CONDENSERS—EXCHANGERS 


18 Alum. Coil Exch. 47 sq. ft. 

7 Copper tub. 65, 90, 140, 1350 sq. ft. 

7 SS. tubular exchangers 14, 55, 70, 160, 
368 & 400 sq. ft. 

1 Steel Shell & Tube Exchanger: 1000 
sq. ft. 

3 SS. Coil Condensers, 40 sq. ft. 


DRYERS—EVAPORATORS 


3 Atm. Double Drum Dryers, 22” x 38”. 
1 Buflovak Atm. Double Drum Dryer, 24” 
x 36”, 


FILTERS 


2 Alsop T316 St. St. SD-12-WR-30. 
Sweetland #10, 21 leaves, 342” cen 
ters. 

Sweetland #12, 72 leaves, 2” centers. 
Swenson Rotary Continuous Vacuum 
Filter: Precoat type, 8’ dia. x 8’ face, 
rubber covered and lead acid proof 
construction. 

FEINC Rotary Vacuum Filter, string 
discharge, 4'6” dia. x 6’ face, alu- 
minum. 

4 Pressure Leaf Filters, 70 to 140 sq. ft. 

1 Shriver 36” Filter Press, rubber cov- 
ered, closed delivery. 

1 Shriver 36” C. I. P&F., 20 ch. cl. dly. 

1 Sperry 24” C. I. Filter Press, 16 Ch. 

1 Louisville 8-roll Continuous Filter for 
Grains Press, 24”. ‘ 





PLANT FOR SALE 


Suitable for Chemical Manufacturing— 
Located Scranton, Penna., area. Two 
acres —half with buildings totaling 
55,000 sq. ft. 


Railroad siding—-main highway 
non-restricted 











JUST PURCHASED 


2—450 gal. Monel Tanks, 4", with coils. 


1—Stainiess Steel Vertical Tank with 
coils, 12,000 gal. cap. Conical bottom, 
dished top. 


3—Stainless pooet | Colmes or Extraction 
Towers, 5° 50’ high, baffle 


1—Baker-Perkins #14-JEM Pn noye | 
Mixer, Jacketed, vacuum 
gal. working cap.; 50 HP woten 


3—13 i. Autoclaves T347 Stainless 
tool, 700% int. WP; jacketed 50+ 


3—Lightn in SEV-1500 Side Entering Mix- 
ers, Stainless Steel; 15 HP. 


1—Stainiess Steel Pressure Vessel, 600¢ 
WP, T304, 18” dia. x 94” L. 











KETTLES—REACTORS 


2 450 gal. Stainless Stee] Kettles, Jkid. & 
Agit. 

70 Stainless Steel and Siainless Clad 
open top, steam jacketed kettles—40, 
60, 80, 100, 150, 500 gal. sizes. 

3 300 gal. T316 Stainless Steel jacketed 
Tanks, 10# jkt. double motion agit. 

1 200 gal. Read Stainless Steel Jacketed 
Kettle, double motion agit., 10 HP. 

4 Aluminum Reaction Kettles, Jktd. & 
Agit., 25, 60, 100 gal. and 250 gal. 


MILLS—PULVERIZERS 
1 Paul Abbe #6 Pebble Mill, porcelain 
lined, 32” x 36”. 


1 Williams Hammer Mill, type AK; size 
A, stainless steel. 

4 Mikro Pulverizers, #1-SH. 
#281, #2-TH. 

1 Premier Colloid Mill, 6” st. st 

1 Acme #842A Jaw Crusher. 


#1-81L 





STAINLESS STEEL 
FABRICATION 


“Heliarc” welding. Water-quenchned welds 
(if specified). Specializing in lighter 
weight tanks (10 ga., 12 ga., 14 9a., 16 
ga., etc.). Large quantity of 

and type 316 sheets carried in stock as- 
suring quick delivery of tanks built to 
your specifications. Over 30 NEW tanks 
in stock for immediate shipment—from 
30 gal. to 5700 gal. sizes. 


Write: Attn. fabricating Division 











Senn is 
1413 N. 6th ST. BS Bo 


: Ess 


PHILA. 22, PA. 





(_______ 
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EQUIPMENT 


TANKS 

35 Aluminum Tanks, closed, 4, 275, 330, 
480, 500, 1350, 1450; 9000 gal. 

32 Horizontal Welded Steel Tanks from 
3800 gal. to 12.700 gal. sizes. 

1 Vertical Rubber Lined, 6000 gal. open. 

5 Vertical Jacketed Vacuum Tanks — 
Steel—30# jacket. 
3—34” ID x 14” H (approx. 700 gal.) 
1—23” ID x 10° H (approx. 230 gal.) 
1—23" ID x 9% H (approx. 195 gal.) 

8 15,000 gal. Vertical Welded Steel 
Closed Fermenting Tanks, 80 ibs. WP., 
turbine agitator with 40 HP motor; 970 
lin, ft. 3° pipe coil. Excellent condition. 





STAINLESS STEEL TANKS 
IN STOCK 


3 260 gal. Vacuum, T304, 3/16". 

5 Vertical, 3/16”, 200, 150 & 15 gal. 
1 16,000 gal. Horizontal. 

1 5700 gal. Horiz. T304—NEW. 

3 1000 gal. Rectang. open top. 
50 Stainless Steel Tanks—from 21 gal. 

to 16,000 gal. sizes. 
5 3000 gal. Horizontal Striatons A nome 


Tanks, ha dia. .x 18 
lated Excellent for 


agitated. 
eet storage or holding. 











MISCELLANEOUS 


1 St. St. Bin, T9316, 275 cu. ft. 
1 Bird Susp, Centrifugal, 48” dia. Stain- 
less Steel Perforated Basket. 
5 DeLaval Centrifuges, models #600, 
74-11 and 94-01. 
2 Kux Machine Co. Model 25 Rotary Pel- 
let Presses, 21 and 25 punch. 
3 Stokes D-3 Rotary Presses, 16 punch. 
1 Stokes Rotary Pellet Press. RDS-3, 15 
punch, slotted head. 
4 Selectro Vibrating Screens, stainless 
steel, 2’ x 7’, double deck, enciosed, 
1 Stainless Steel Horizontal Sterilizer 
10# pr., 24” W x 26” H x 36” L. 
1 Stokes Vertical Steel Jacketed Vacuum 
Chamber and Impregnating tank, 30” L 
x 25° W x 24” D. 
2 Vertical Agitators--40 HP. 
with Turbo #5B drive, 70 RPM. 
1 Porter heavy duty jacketed double 
worm mixer—75 gal. 
140 St, St. Flanged Gate Valves, 1”, 
2", 2%" x 3”. 
6000 St. St. Tubing. 142” & 2” OD. 16 ga., 


1%", 


PHONE 
STEVENSON 4-7210 


CABLE—PERI 


CORP. 





mina 
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BARATTE-XANTHATE 
100 gal., Baker Perkins, ni-clad. 


BLENDER 
310 cu. ft., jacketed. 


CENTRIFUGES 
40” Fletcher, type 304 SS. 
40” Tolhurst, perforated. 


COMPRESSORS—AIR 
637 CFM @ 125 PSI w/motor. 
Fuller C80. single stage. 


DRYERS—MISC 
30"x8’ Stokes, Model 59AB, vacuum, 


rotary. 
5’x6’ Blaw-Knox, Drum atmospheric. 
24"x28' Proctor & Schwartz Conveyor. 
6'x35’ Louisville Steam Tube, complete: 


FILTERS 

8x12’ Feinc. rotary, vacuum. 
B’x10' & 116"x18" ‘Oliver. 
36” Shriver, C.1. 36 chambers. 


KILNS—COOLERS—DRYERS 
7’x160'x%%" (2). 

7’x120'x54”. 

7'x55'xa". 

310-16 Roto Louvre. 

5'6"x25'x9/16" Allis-Chalmers. 


54” 4-roll plete. 
|, 5 roll, 
“x36” Gruendler 
x8’ Abbe, Ball, type GPH (3). 
MIXERS 
Link-Belt, 2‘x12', Pug. 
3900 gal., jacketed. 
2190 cu. ft. Powder. 


140 cu. ft, double shaft, paddle (NEW). 
77 cu, ft. Blystone, heavy duty (2). 





CHEMICAL EQUIPMENT 


REACTORS—ACID GLASS 
400 gal. Pfaudier, ASME. 


REACTORS—SS. CLAD 
3,000 gol. Jackt’d. ASME (NEW). 


STORAGE TANKS 


1300 gal. 5’x9’x5/16” glass-lined. 

3400 gal. 7'4”x10’x34" type 430 SS. 
4100 gal. 5’x28’x%4". 

6000 gal. 8’x15’x34” vert. ALUMINUM. 
6500 gal. TANK CAR TANKS, 76x28". 
8500 gol. 8’x23’x5/16” vert. (NEW). 
12,000 gal. 8’x32’x%4" (NEW). 

13,500 gal, 8’x36’x%%". 

15,000 gal. 10°6"x23'x14" (NEW). 
135,000 gal. 30’x26’ w/coils. 


PRESSURE VESSELS 


1050 gal. 4’x12’x'4”" 106 PSI. 

1200 gal. 42”x16'x5/16" ASME 125 PSI. 
1250 gal. 4’x14’ 106 PSI. 

8200 gal. 8’x23’x2’ 390 PSI (4). 


MISCELLANEOUS 
AUTOCLAVE—2000 gal, 


200 PSI 
REBOILER—2200 sq. ft. 84°x16'x36”, 
960—11/16" tubes, 40 PSI. 
CONDENSER—Surface, 1035 sq. ft. Braun. 
CONVEYOR—Belt, 18” troughing, 100° cc. 


rubber covered. 
ee 16” SS, 16” pitch 
CRUSHER—Two roll, 14x16” spiked rolls. 
ELEVATORS—Bucket, 10’ to 50’ centers, 
5"x5" to 15”x12” buckets. 
KOMBINATOR—SS, Flowmaster K200 & 


motor. 
PUMP—Fuller-Kinyon, 5”. 


jkt. & int. 


Phone or Write for complete descriptions, prints and prices. Ask for our current catalog. 
@ Send us your surplus equipment lists © 


p______" [hg _____, _@f 4 
-— I Ee 
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HANOVER 2-4890 P| NEW YORK 5, N. Y. 























ECH Offers 
UNUSUAL BUYS 


2-Gowtient S S6 OB Peters te 9.00 Leaves 
40 x 44 Shelves 





#1SH, 2D4, & 4TH with motors 
and metals, new and used 


ubular condenser and motor. Like 


SPECIAL | SPECIAL SPECIAL 
Oy Je om, cu. oh Mines wien leader, Robalt 
plete with Feik Drive and 20 HP mot 


WHAT MAE (ou 8 Sau 
abt ogg 
QUIPMENT 
EARING 


L 
OUSE, INC. 


289°10th ST., BALYN 15, N, Y 














3 
C 
H 








SURPLUS EQUIPMENT 


Latest Type Metallurgical 
and Chemical Equipment 


Excellent Condition 
Conical Ball Mill 10° x 48” 


Hardinge 

Dorr Causticizing Equipment 

Oliver Rotary Vacuum Filters All Iron 
Dorr A Thickeners 


Samp wall 
Link Belt Screw & Belt Conveyors 
itators 


Turbo Mixer Agi 
Norbio & Sly Dust 2 aaa 
ag 


The above items include all cuxili 
equipment with eo motor 
yore yl 220) 440/3/60 The equipment 
may be inspected on foundations. 


Complete List with Specifications 
Availabie. 


rHeWULCAN 
DETINNING CO. 


SEWAREN, N. J. 














TiiT itr 




















H. ‘LOEB & SON -:-: 


Seager 
eat Ate Fae totally enclosed 
=e 
4—Stokes Rotary 


bye! Machines R 


4643 LANCAST ER AVE. 
PHILADELPHIA 31, PA. 








a2: 
he 


ses 


oleghcte 
ate 


LESTER KEHOE MACHINERY CORP. 
1 EAST 42nd ST., NEW YORK 17, N. Y. 








508 
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SEARCHLIGHT SECTION 


STORAGE TANKS ' We specialize exclusively in rebuilding 
—_rompt Shipment— | | BLOWERS e FANS and EXHAUSTERS 


LASS LINED T. 
gallon capacity. Welded construction— 


Fully insulated. Equipped with man- 

head. Suitable for milk. food products, 

lily white chemicals, solvents and fine \ e J 
lacquers, 8 


VARNISH TANES—USED—51” diameter 
x 146” high (or long) \%” Steel — + 

_ ‘Welded eonstruction — 1700 gallons. ts the name you can depend on 
MISCELLANEOUS TANKS—Various sizes 

; and types, My gr spon in the yo of —— ya = enees 
en in of this type of equipment select from this specialist’s 
ERMAN-HOWELL DIVISION _ 28 years . epg err berg ay BB rm 

LURIA STEEL & TRADING po od oer hd wasazes 


CORP. 
332 South Michigan Ave. 
Chicago 4, Ill. 
Telephone: Wabash 2-0250 














ROTARY-POSITIVE BLOWERS CENTRIFUGAL FANS 
x had 





pia agg PUMPS—C.I., Stainless, 
Rubb with tors, some unused, 





JAW CRUSHERS—814x14¥2, 9x15, 11x26, 
by ss MACHINES—Colten #3 Heavy 


MILLS, HARDINGE—Conical 6x22” Ball 
7x48" Pebble, with motors. 


MILLS, HAMMER—W: LG 1, Reg. #1, 
GA 30, Jeffrey 24x36 B-2 w/motors. 


SCREENS—Tyler Hummer 3x5, Single & 
triple, ins 3-deck, 4x12. 


f farm [teary Ang 30”, 36", an ate plate 
. Some wash/closed. 


ROTARY Fw > aa (KILNS) 4'x20’, 54x20", 
4'x30', 6 


CONDENSATE RETURN UNITS—UNUSED 
for 60 HP Boilers. 


LAWLER COMPANY 
Durham Avenue Metuchen, N. J. 
Metuchen 6-0245 





& 


200 others in stock, 





Ld ahd 
SSSS~seeaannmn wes 


4 


STEEL PLATE EXHAU 














TURBO BLOWERS 
RENTAL se SALE Vol 


BOILERS | 


XISTING 


aya ENGINES — STEAM TURBINE 


GENERATORS 


" 














Ss°s 


ssssssasaunsnsesseseR 


ie re 
seassoresaseuuesensEyy 





rPQ>wrren 
rEPEPTe 


NN 


“110 others in stock, 


Seve 30% 8 to 50% on Air Moving Equipment 





RRR 
SSScwmmme wre 





ae 


® VACUUM SERVICE @ 
© PNEUMATIC CONVEYING 











cm 


FOR SALE 
AT A TREMENDOUS SAVING 


NEW MODERN INCINERATOR 


6 
Soiie'& Heulats lncinevstel declinnd 1 leanne is iss 178 20 IMMEDIATE 
burn 24 tons per 24-hr. period, oil fired | | 1 DELIVERY 
with Diesel driven blower. All packed | jnsemoll-Rd.. 24-223 3 * 
in boxes for erection. Price and detailed 


information on request. 
: , as iieptlbsige 
DALTON SUPPLY CO. g ELMWOOD ph: oe Lt oe: 
719-16th Ave. Belmar, N. J. o Sut Chic islieins 


Fully Guaranteed 
We Feature Leading Makes 
Both New & Rebuilt 
* 


MENTATION NDR eR INN et ICO 


RAS 


— 
wSS 
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QUICK DELIVERY ON GUARANTEED EQUIPMENT USED “GOOD AS NEW” 


& 15 otc Rita big neo \—Robineen 22° atvition ML LM be UIPMENT 

Beene est TH a Boable Stator Loe to 16" x a0". Priced Right—Write Now 
sa 2 Se yet GS : 

ena tA Pe Lt 











Karbate Exchanger, 178-114" tubes, 566 sq ft 
Baker-Perkins Core Sand Mixer, size 1642 01M 
42” x 24’ Rotary Dryer, 4” shell 


#200, 300 & 301. 





“7 4 Stainton bonne 


5 ve dee ine Oe we 36", 
TAN 


6 
Bodinson metary t Blender, 6’ x 12’. 10 HP 
Bird 18” x 28” Cent. cont. Steel 

Sharples C-27 Super-D-Hydrator 316 8. ” 
Baker-Perkins Ter-Meer $-24 Cont. 8.8. 
Briquetting Press, Vulcan 10-12 TPH 
Davenport Press #3A, 5 HP motor 

Day 12” x 32” three roll Mill, wtr old 
Oliver 8’ x 10’ Precoat Filter. All iren 
Day 1250+ Double Ribbon Mixer 
Buflovak 2 stage Evaporator, 456 sq ft 
300 Gal Pfaudier Reactor. 316 8.8. 


Specialists in Used Processing Equipment 
Pe VenseERs & MIL 


Rrttonan 93 6 2 creme ington 19% 129,12 Vac. Pum. MACHINERY AND 


# Raymond Automatic Pulveriawr 20 H.-P. motor. Soa Machinery tor ‘elit Seer one ce, 


{#0000 Raye 4 itis. alpacas: Plaetion Molding Eau Equipment. EQ UIPMENT Of 6 


i—Hammer 3 to 50 H.P. Roller & Screw sg Elevators. 
{—@ehutz-0' Neil iverizer. Also #1. Boilers—Gas, O11 & Fired 5158 BRYANT ST. @ SAN FRANCISCO 7, CALIF. 


WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLA_(TS 
PARTIAL LISTING, WRITE FOR BULLETINS. PHONE STERLING 8-9066 





SHREK EE YE ) ) Se 


+ + + + tt OE 





R U 
6”, 14° & 16” Superior MeCully gyratory crusher. 
SWING HAMMER MILLS. 
ROTARY FINE CRUSHERS—#1, $1% and #2. 
eps HEAT ROTARY DRYERS—3’ x 25’, 5’ x 


107 - 8th St., Brooklyn 15, N. Y. Sterling 8-1944 Cable Machequip SEM: INDIRECT, JIMAT ROTARY DRYERS—te” 


bi ig & 3° x 30° Christis indirect heat rotary 
ryer, 

#223- #2 #636 A.-C. type R. 

Herdings, 3 & Fuller- Lehigh mills, 
RAYMOND Mi S—#0, #00, #1. 


BUY AMERICAN... YOU Buy Pinar = erm 
50 YEARS OF DEPENDABILITY IN 1100 & 1500 bbl. G 
AIR COMPRESSORS * VACUUM PUMPS W."P.. HEINEKEN, ine 


Tel. Whitehall 4-4236 




















HIGH PRESSURE AIR 
Corrosion Resistant 
Polyethylene Lined Drums, 
Globe Valves, Pumps and 
Pipe, yy," eg 1%" 2” All 
Made of Polyethylene. 
And Acid Drums For All 
Purposes 


EDWARDS STEEL DRUM 


PORTABLES 350 Rider Ave Bronx 51,N. Y. 
New and Rebuilt Wadsworth 7-9660—Mott Haven 9-4870 
30 CFM To 600 CFM 
Gas & Diesel - Sale or Rent 
— DEAERATOR TANKS 
i Cold w rd. never 
VACUUM PUMPS (DRY) y Gal. da per minute. Fanku ar ‘t rte ae’, bent 
an" BR 2207 
GEORGE R.'MARVIN COMPANY 
ie/tisig Chi S00 CFM Worthington 18x% 1601 Taylor Way Tacoma, W 





























BSSISEESESESSeezee: 

















OVER 300 UNITS TO FOR SALE 
1633 CFM American 24x11 
CHOOSE FROM : 1—Ingersoll Rand 
High Pressure Air Compressor 


PAMERICAN Air Compressor CORP. [iiRacRoteratbemnicas fre 


as ase , 70 CEM. 
N.Y. CHickering 4-7665 - North Bergen,N.J.Union 5-4848 eon, Chemical Bosinesring 
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BARGAINS IN GOOD 
USED EQUIPMENT 


3—Autoclaves, 50 Gal. — Vana- 
dium, Jack. 2000# W. 

10—Shriver & Sperry Fiiners. 12” to 30”. 

- 2—Sperry 18” Jack. Filter Presses. 

1—Sweetiand #12 Filter. Brze. Leaves. 

tee 75 Gal. D.A. Jack. Mixer—40 

2—B.P. 20 Gal. D.A. Jack. Mixers—15 


H.P. 
1—B.P. 2% Gal. D.A, Jack. Mixer. 
1—Simpson #2 Intensive Mixer. 
1—Komerak Greaves Briquette Machine. 
1—Raymond #47 Imp. Mill 50 H.P. 
1—PF 250 Gal. C.L. Vac. Receiver. 
1—S.S. Condenser 370 sq. ft. 
1—Bird 48” S.S. Sus. Style Extractor. 
4—Vac. Shelf Dryers, 6, 10, 13, & 17 
shelves. 
1—Buflovak 6’ Jack. Vac. Crystallizer. 
4—Stokes 212 C Vac. Pumps 100 cfm. 
7—S.S. Jack Kettles 100 to 300 Gals. 
1—Horiz. Stainless Tank, 2,450 Gals. 
1—Horiz. Stainless Tank 16,000 Gals. 
greene og Screens 40” x 120°—1 & 3 


dec 
3babbi Cap. Columns Alum, 27” x 


‘ale 10 Gal. Vac. Mixer, Jack. D.A, 

6—Horiz. Spiral Mixers 200 to 2000#. 

“Te Closed 3500 Gal. Rubber Lined 
anks. 


Fillers, Labelers, Cappers, Conveyors, Peb- 

le & Ball Mills, Roller Mills etc. 

Send for Bulletin A-31 with complete 
listings. 


We buy single items to complete plants. 


The “MACHINERY & EQUIPMENT 


“ a | 








FOR SALE 


Fitzpatrick Model D S/S Mill 

Davenport Rotary Press—3-A 

DeLaval Centrifugal Still—i00 G.P.H, 
Buffiovak Double Drum Dryer—32’x72" Complete. 
Prater Mill Included. 

jovak Double Drum Dryer 32°x100” Complete. 

Prater Mill Included. 
uffiovak Double Drum Dryer—32’x52” Complete. 
Mill Included. 

Lightnin’ D-1, D-2, D-2A, D-3, Agitator. 

Mikro 2TH Puiverizer 

Mikro (SH Pulverizer. 

Filter Presses 12°x36" P&F or Recessed. 

tn Stock At All Times: New & Used Kettles 24 to 
1000 gallon. S/S or Plain Steel, 

Robinson Model J Gardner Type Mixer. 29 cu. ft. 


Cap. 

Abbe Lenart Mixer—5 gallon capacity. $/S Jacket- 
ed w/motor, 

eat Mixer—t10 galion capacity. $/S Jack- 

w/m 

2—6000% Ribbon Mixers—Jacketed. 

Portable Agitators w/new motors, 

Additional Mixers in stock.—Ribbon & Sigma 
Biades. Laboratory to & ton sizes. 

Complete line of S/S & Plain Steel Tanks in stock 
at all times. 

“= a. i, lesion Kettles. Complete. 40 psi. 


We have a saw ecw jovenetey’ of Chemical Process- 
ing Equi on hand at all times. 


Send Us Your Inquiries 


AARON Equipment Company 


1347 Se. Ashiand Ave., Chicago &, Iilinols 


PHONE: CHesapeake 3-$300 











ITS LIKE 
FINDIN’ GOLD! 


EVAPORATORS 
1000C102—Goslin Birmingham Steel Sextuple Effect, 
3274—Swenson Quadruple Effect Long Tube Evapor- 
ufo" Zaremba Single Cast Iron Evaporator; 130 sa. 

= ne Single Cast tron Calandria type; 
3515—-Acme rome Gal. Copper 6’x10’, coils, barometric 
3557—Croll Reynolds Vac. Evaporator; 30’x5’ MONEL 
sagt oad Vac, Evaporator; 66°x73” coils; heat 
ba —¥4 Nagel Continuous Evaporator; 2500 ibs. 


E12-161—Buflovak Deuste Root © . C. t. with 
coopers y% eres , eote., 75 


. tt. 
ela tea stainent : a 6; dia, 285 sq. ft 
ae Crystailizing Evaporators; 24”x21"x 
i] 


AUTOCLAVES (includes 
Vulcanizers, Sterilizers, Retorts, etc.) 
ey Them Jacketed Autoclave; 10°x15”; 3000 

soa a Autoclaves with tracks; 66” dia x 
282 $00 “Gall, Steel Jktd, Agitated Pressure Vessel; 
R4-302—Horizontal Stee! Autoclave; 5’x 16’; Jacketed ; 
—_ nia Horizontal Steel Autoclave; 52” dia. x 12’; 
> ee Autocl 6’x19’; with inner 
vi-262--Biogs Vulcanizer; ASME code; 6’x14"; quick 
R4-220-— HI Prossure Steel Autoclave; 300 PSI; 6’x2t’; 
V4-260—Steel Autoclave; 5’x26’; coll heated; tracks, 
pump, receiver. 
R4-301—Globe Rotary Kier; 14’ Diameter with 15 HP 
905—Herizontal Heavy Steel Pressure Autoclave; 


wick n doors. 
truthors "Wells Jacketed Steel Rotary A 
clave or Digester 100 PS!-ASME; verni2': ey 7% 


or, 
R4-306—D Steel Jacketed rf | Autoclave or 
oy ‘s/s clad; 150 Pal-ASM 3 6’x8'6". 


KETTLES 


3340—Brand NEW Stainless Steel Kettles good for 
100% ame in New York stock; sizes up to 500 gal. 
immediat 
3496--Stainiess Clad 30 gal. steam jacketed Kettles; 


3424 {2 —Stainiess 475 Gal. Kettle; sktd. Agtd.; 
ug 


K7-151—-Stainiess 175 Gal. Cooling Kettle Jktd. 
46”; 2 way Agitator, 
3662 Di—Cream: Pkg. Stainless Jacketed Pasteur- 
izing Kettle; 
3273—Ptau 


fmwaly dier Glass ‘Lined Jktd. & Agtd. Kettle 
4 sputter nies Lined Jktd. 350 Gal. Kettle 


34°x36" ; ogtns 
i ot of Copper Jacketed Kettles from 
0 gal, to 2 280 9 at 
3646 wre Gal. Copper Jacketed Agitated (scraper 
je. 


type) Ki 
axon, 150 Gal. Cast tron Jacketed Kettie; 
4 — opp 650 Gal, Cast fron Jacketed and Agitated 
es. 
3939-——New Buflovak 500 Gal. Steel Jktd. & Agtd. 
Kettle; 4’x5'2”. 
K7-152—300 Gal. Cast Iron Fusion Pot; agitated; 
direct fired, 
bade op Or Steel Jacketed Closed Top Kettic; 
ep ome Steam Jacketrd Kettles from 25 gal. 
ga 


to 
REACTORS 

- K4—Stainiess Reactor; oi) heated agitated; 

3561—Stainiess jktd. Agitated; 18x24" with con- 


denser. 

3417—Stainiess Jktd. Agitated Reactor; 24”x40”. 

$49—Stainlens Jktd. Autoclave; 2000 PSI; agitated ; 
x 























GOO 
CHECK the MOST 


EQUIPMENT INDUSTRY 


3673. L9-—-Pfaudier Glass Lined Jktd. Reactor; 
3544-—-Praudler Glass Lined Jktd. Reactor; 4’'x4’; 75 


3320 Staint jess 250 Gal. Aaptated | Reactor; 36°50". 
a K2—Monel 250 Gal, Jktd. Agtd. Reactor; with 


3670—S' R 4’x4’ heated with copper coil unit, 
ae Ke oraiatene 475 Gal. Reactor 4’x5’ Jacketed 


sie Stans ee Gal. Jacketed Reactor; 6’ dia. x 


3 8 OU) Dope Y' dacketed Reactor ; hi 
3390—cutral eon ‘aa New Jktd. Reta. ad. Reactor: 


4'x5’ 
75—Ptaudlor Glass Lined Jacketed, Agitated Re- 
x 
3434 Dope 650 Gal, Cast tron Full Jktd. Agitated 
Reactor? 80x67". 
3327—Copper Steam Jktd. Vacuum Reactor; 650 gal. 


54°x7’, 
FILTER PRESSES 


Wer 30” Cast Iron; 30 chambers, 
30” Aluminum; 34 chambers; closed delivery. 
river 18” Aluminum Press; 10 chambers; closed 


et 
SPECIAL LOT H 505 
ee 
itators. 


ith agitators. 
Tanks: ‘450 Gar with agitators, 
Air Cleaners. 





i 
ee 
mgt 


Pr, Seale Beate Agt- & e Bick High Speed Str. Line 


Valve A Automatic CEM Fitter. 
atic 


Head Aut er. 
lokel Plated Filter. 
World B Line Aut. Labeller. 


TABLET nhs 


Stokes R etary Tal biet Press Model DD. 
2 S station; {- WA at) i up 4 700 per Pee 
3533E1-2—Two Stokes Rotary D4 Tablet Presses; 6 

stations; 15/16"! -9 ‘< motorized. 
monary : von Press 16 stations; %” 


.s 
fie 


pa 
= 
s 
4 
4 
2 


ee complete with motors and ao- 
t. chee Model 43A Osclliating Granulator, 
auien mae on 1 H.P. 


Ayers Tablet ‘Counter and Filler; motorized. 
SPECIAL LOT B 504 
FOOD PROCESSING 
2 Buffalo 5’xi2’ Veowem Drum_ Dryers wie Baro- 
metric Conden 


nd Dust Collectors, 
mber Dryers; with’ Sshotves 


keted Receivers and Pumps, 
2 8.8, 4 000, Om. Tanks. 
2 Shriver 30° Filter Presses Pi & Frame (30) cham- 


bers. 

Buffalo, 8.8. Single Effect Calandria Evaporator; 
xt 

Pulverizers, Mixers, Accessories, 


PEBBLE MILLS 
drive, 


50 HP. 
Patterson 6°x8’ Bubrstone tine:. 
2 Patterson 6’x6’ Bubrstone; 20 Hi 
| Patterson 6’x5’ Bubrstone tuned 
3 Abbe 4'6"x5’, Bubrstone ..neo 
2 eestarepa Porcelain Lined Mills; 40°48" and 


3 interr ational Bubrstone lined Mills, 8x8’; direst 


HAMMER Mitis 
Eneeptionstty large stock of standard make HAMMER 
MILLS of all i od by Raymond, Mikro, Williams, 

ee 3 Gump, ete., for horse powers 

0 100 H.P., all at prices for 
quick disposal. 


FRED R. FIRSTENBERG, Pres. 


FIRST MACHINERY CORP. 
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KAPLAN 


PHILADELPHIA 
EQUIPMENT OF VALUE 


FILTERS 
i—Oliver, 6’ dia, x 3’, dry salting type with all 
aie ex 0, 25% submergence with 
er plate vert. filter 24” dia. x 32” 
thik is ee 
gh at ae 


SHRIVER FILTER PRESSES 
with #13 & #14 frames, heavily nickel 


OnE aT Ae See Sh, Chet Heed ee Cate e 


ny Keon struc- 
peeeee Ss 


motor & set of rotary 


BLENDERS, DIGESTERS & moat 


sheet: 
a ee 
oe 


STAINLESS STEEL ROLLS 
Ali with high polish mirror Gnish face surfaces. 


DRYERS 
646" dia. x 60" face with gears, bearings, and 
he | foliage wy capes 


x 60” face with gears, bearings, and 
x 52° face with gears, bearings, and 


INTERMEDIATE & IDLER 























Kaplan Metals Co. ; 


Philadelphia 34, Pa. 
NE braska 4-1210 








BOILERS 


Bought « Sold « Rented 


ERIE CITY ECONOMICS 


125 Lbs—150 H.P.—1933-1938 

150 Lbs.—125 H.P.—1947 

Fire Box Type—165 H.P.—125 Lbs.—1941 

Package Type—10-15-50-60-100 H.P. 

Heating Boilers—5000-8000-12000 Ft. 

8000 Gol. Cement Lined Hot Water 
Heater 


Dowtherm Boiler International Laumont, 
725 Deg., 1,600,000 8.T.U. 


BOILER & EQUIPMENT CO. 





At Your 











SPECIALIZING IN REBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE. 
JERSEY CITY 5, N. J. 
Phone—DElaware 2-6695-6 








MACHINERY FOR SALE 


i—New Kelty = oo one ton V 


CAPCO SALVAGE CO. 
1125 Old North Point Rd. 
Baltimore 22, Md. MUrdock 6-5100 








EQUIPMENT FOR 
IMMEDIATE SALE 


HERSEY ALL MONEL HOT AIR DRYER, 
3 ft. diam., 26 ft. long, complete with vari- 
able speed feeder and transmission, fan, 
heater and motor. Al condition. 


Airmail inquiries ‘0: 


CIA. DE PRODUCTOS QUIMICOS 
P.O. Box 13 Havana, Cuba 














BALDWIN Rs Hagin ware ” guard 
UNIVERSAL TESTER 
FIXTURES AND A 
Excellent 


Subject to Prior Sale F.0.8. Palmer, Mass. 
Write H. C. Germain, 


UNITED STATES PLYWOOD CORP. 
55 West aath Strect New York 36, N. Y. 








Service 


—for bringing business 
needs or “opportunities” to 
the attention of men asso- 
ciated in executive, man- 
agement, sales and respon- 
sible technical, engineer- 
ing and operating capaci- 
ties with the industries 
served by the following 
McGraw-Hill publications: 


The 
SEARCHLIGHT 
SECTIONS of 


(Classified Advertising) 


American Machinist 
Aviation Week 
Business Week 

Bus Transportation 
Chemical Engineering 
Coal Age 
Construction Methods 


Electrical Construction 
& Maintenance 


Electrical Merchandising 
Electrical World 
Electronics 


ip es and Mining 


Engineering News-Record 

E. & M. J. Metal & Mineral 
Markets 

Factory Management and 
Maintenance 

Food Industries 

Operating Engineer 

Power 

Product Engineering 

Textile World 


Welding Engineer 
For advertising rates or other 
information address the 
Classified Advertising Division 
McGRAW-HILL 
PUBLISHING CO.., Inc. 


330 West 42nd Street 
New York 18, N. Y. 4 
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GOOD LOOKS ARE 
NOT EVERYTHING 


YOU WANT CERTAINTY OF 
SMOOTH PERFORMANCE—AND 
YOU GET IT WHEN YOU BUY 


GELB 





complete. 





1—Struthers Wells Type 316 Stainless Steel Rotary Vacuum 
Dryer, 4° x 15’, 175 Ibs. Jacket Pressure. 
1—Buflovak Stainless Steel Rotary Vacuum Dryer, 5’ x 20’, 


4—Buflovak Vacuum Shelf Dryers, 20 Shelves Each. 
1—Patterson Stainless Steel Lab. Double Arm Mixer, Sigma 
Blade, Jacketed, 2% Gal. complete. 


with Stainl 





10—1-HP Explosion Proof Gear Head Mi 
Steel Type 316 Propellers & Shaft, 445 RPM. 
1—Acme Stainless Steel Storage Tank with Coils, 12,000 


Gals. 
1—-Stainless Steel Crystallizing Tank, 6,000 Gals. 








DRYERS—KILNS 


, 3’x12". 
j—-Vulemws Rotary Kiln, 7° 
Devine Vacuum tuelt Dryers, § 6&9 


Drum Dryer, 32” 
er, 6’x50*. 
rs, 24x20". 
er, 5’x25". 
acuum Shelf 





Dryers, 20 shelves each. 
FILTERS 
Rotary Vacuum Filters, 5'3’xé6’, 
Stee] Construction with Monel Screens. 


Frames, 35 Chambers. 

a Monel Screen Type Centrifugal 
1—Shriver Stainless Steel Filter Press, 24'x 
24”, Closed Chambers. 

3—Shriver 24” 
Frame, Filter Presses, Closed Delivery. 
I Plate & iu pean 
Closed De 


5—Sweetland Filte 
1—Oliver Rotary Steel Filter 3’xi'. 


CENTRIPUGALS 

1—Fletcher Stainless Stee] S nded Type 
Centrifuge, 40” Perforated 

2—A. 7. & M. 8 8 — Centrifuges, 48” 


Imperforated Baske’ 
1—Fletcher 48” Centrifuge, Bronze Perio- 


ated Basket, Motor. 
6—Sh les #16-Y Stainless Steel Super 
Clarifying Centrifuges. 


MIXERS 
Botase Perkins Stainless ee wy 





1—Struthers Wells Double Arm “Northmas- 
ter’ Mixer, 50 Gals, Working Cap., 100 
Gals. Total Cap. 
#0 Intensive Mixers 
1—Cavagnarro-Loomis Stainless. Steel Jack- 
a —— Mixer, Double Arm, Fish 


3 ~y , cketed Double Arm, 
ur Blade tines: 75 Gal. fe orking 


3—J. H. . Day Jacketed Powder Mixers, 800 
lbs. each, with 5 Gear Head Motors. 
3—Baker Perkins Steel Jacketed Mixers, 200 


1. Working Cap., Blad 
1—Simpeon #1 Lscetesine Uikaees man 
Perkins Steel jacketed Mixers, 


ore Blades, 100 Gals. 

er Perkins Stainless Steel, Jacketed 
Mixers, Sigma Blades, 100 Gals. 

3—Turbo Steel Jack. Mixers, 700 Gals. Each. 


PULVERIZERS—GRINDERS—MILLS 
1—Gruendler Stainless Steel Lab. Hammer 
Mill complete. 

1 —Abbe #00 Rotary Cu Cutter with 3 HP Motor. 
1—Mikro #2TH Stainless Steel Pulverizer. 
1—Mikro #3TH Mikro Pulverizer with 30 
Mikro #3W Pulverizer. 

Mikro #2TH ha Aaggee Big = mg Steel & 











r #6. 
Mills, 18’x50". 
tone lined Pebble Mill, 














ruendler #24-40 Hammer 4 
hropp 2-Roll Rubber Mill, 10”x 

oe #36 Attrition Mili with 
2-75 HP Mo 


Raymond | 10" Lab. Air Separator with 12 


AUTOCLAVES—KETTLES—TANKS 
1—Pfaudler 500 Gals. Jacketed Vacuum 


Reactor. 

1—Pfaudler 100 Gals. Glass ee rw 
Vacuum Distillation Unit with 
Steel 60 = a &. Ft. Conditioner and Seoiaions 
Steel Receive 











stallished 1356 
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i—Struthers Wells Double Arm “Northmas- 
12—Koven Stainless Steel poreated Vacuum 
Kettles, 380 Gals. Cap. 


1—Struthers Wells Steel Jsckoted Vacuum 
Reactor, 1800 Gals. Cap. with Drive, 
Turbine bag oe & Coils. 
uminum Storage Tanks, 9,000 Gals. 
Cap. & 3,100 Gals. Cap. 








eetiand #2 pg: Steel Filter, 
Closed Delivery PF Eye, 23 
Press, 
c ’ ’ 


Cast Iron 24” x 24” Filter 
Delivery, 30 Chambers. 
—Combustion Enginee Stainless Steel 
“Tekated Autoclave, Gals., 300 











+e Glass Lined Jacketed Kettles, 
Glass Lined Jacketed Kettle, 
20 Gals. 
1—Monel Storage Tool 1,300 ve PH A 
a Knox Steel jacketed A’ 


300 500 — Psi. Working 
500 Lb aaa 


Lined Storage Tank, 4,500 
ls, Cap. 
MISCELLANEOUS 
tainiess Steel 


|—Nash Byte" Vae Yousum Pump, Model #H-4 


neo te Connersville Blower, Model #¢HD, 
Size 16” x 12”, 


~R.GELB & SONS, in. 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 
STATE HIGHWAY No. 29, UNION, N. J. * UNionville 2-4900 
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PATENTS 
REPORTS 
TESTING 


PROFESSIONAL SERVICES 


RESEARCH 
MANAGEMENT 
TRANSLATIONS 
CHEMICAL AND BACTERIOLOGICAL ANALYSIS 


PLANT DESIGNS 
INVESTIGATIONS 
GENERAL CONSULTING 











R. S. ARIES & ASSOCIATES 
Chemical En, 5s & Economists 
— 


Survere—echateal and 


406 Madison ry 5-1430 tI York 17, N. ¥, 








W. L. BADGER 


308 Bouth State Street Ann Arbor, Mich, 
OONSULTING CHEMICAL ENGINEER 
Byaporstion, crystallization, and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 

Dowtherm installations. 


ODAY more than ever be- 

fore you must be sure before 
you proceed. The laboratories 
represented in this section offer 
you their facilities to help solve 
your analytical and testing prob- 
lems—to help you get greater 
efficiency with lower costs and 
above all to help you to be sure. 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 








PILOT ENGINEERING COMPANY 


sergece & & DEVELOPMENT 
From idea through pilot plant 
DESIGN 
Process—Equipment—Complete plants 
PRODUCTION 
Su sion—Tréuble shooting 
-product recovery 
P, 0, Box 1471 Baltimore 8, Md. HOpkins 17-9041 








J. PAUL seasons ae ASSOCIATES 


o and ‘ 
onsulting c Bnoincers 


Specializing in: 
nrDesleningHstimating and Engineering of, New 
b= | of Old 
b= ing of Old Food and Chemical Pian 


Be xs tary 
Write P.O. 348 
Champaign Tilinois 








KNOWLES ASSOC IATES 


Ch ical as > 7 
Dastnooe 
Consuttotion — Design 
Complete Plants — Equipment 
Heavy Che _ peters i 
19 Rector Street ew York 6, New York 
Bowling Crees. .- 3466 








PROCESS PLANTS ENGINEERING CO. 

















CARL DEMRICK 


Technical Translations 
Send for Circular 
58 So. Broadway 





KOHN & PECHENICK 


Consulting Chemtoal Engineers 


Plants — Process — Equipment 
DESIGN 
Reports Trouble- Shooting 
262 Huron St. 


Appraisals 
Brooklyn 22, N, Y. 


SANDERSON & PORTER 
Engineers and 
Constructors 


New York * Chicago . San Francisco 








RICHARD F. ENNIS, JR. 


Consulting Chemical Engineer 
Engineering and Economic Studies 





Linceln-Liberty Bidg. Philadelphia 7, Pa. 


THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical @ Industrial © Process 


1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 


J. E. SIRRINE COMPANY 


Engineers 
Plant Design & Surveys covering Chemicals, Fleo- 
trochemical: and Metallurgical Production; Trade 
Waste Disposal; Water Supply & 
Analyses & Reports. 
Greenville - 








EVANS 
RESEARCH AND ee 
CORPORATION 
Organic and halt Chemisiry 
Processes—Products 


250 East 43rd St. New York 17, N. Y, 


CHAS. T. MAIN, INC. 


Engineers 
Industrial Plants 
Reports Design 


80 Federal Street Boston 10, Mass 
317 So. Tryon Street Charlotte, North Carolina 


Supervision 


MARCUS SITTENFIELD 


Consulting Chemical Engineer 


Plants - DESIGN - Equipment 
Bees - SURVEYS - Technical 


” DEVELO 
Regisiered Professional Bngineer 
1411 Walnut St. Philadelphia 2, Pa. 








FRASER-BRACE 
ENGINEERING CO., INC. 


pistes pcnevn rat 


Electric Develop 
Metatturgcaly Baga ves, & ‘industria Plants 
es 


Rai Facilities 
10 East 40th St., New York 16, N. Y. Lex 2-5570 


C. L. MANTEL 


Consulting Chemical Engineer 


Process Research and Engineering 
Development 


457 Washington Street New York 13, N. Y. 


FOSTER D. SNELL, INC. 


Laboratory & Pilot Plant Projecte 
On Manufacturing of Inorganie 
ard Organic Chemicals. 
— and Design Equipment 


29 West 15th St. 
Phone WA-4- 8800 








HALE AND KULLGREN, INC. 


Spectalists in Process and Plante for Rubber 
and Plastics 


Design ; 
tntwaing Tesressies end Goeration 
618 B Talimadge Ave, Akron 10, Ohio 











JAMES P. O’DONNELL 
Engineer 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 
Design-Procurement-Construction Supervision 
Start-Up 
89 Broadway, New York 6 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 
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You 
KNOW 
YOU’RE 
RIGHT! 


Men in the petro-chemical 
industry who specify Pritchard 
cooling towers have the satis- 
faction of knowing they have 
made the right decision. 
How do they know? First, 
Pritchard experts consult with 
them on exactly what is needed 
for the specific cooling job. 
Then, experienced Pritchard 
engineers help them select the 
right tower for that job... the 
‘unit with the proper capacity 
and design for efficient operation 
- maximum water-saving. 
Finally, these men know they 
can depend on Pritchard to 
deliver such a tower because of 
' Pritchard’s acknowledged 
reputation for building reliable, 
rugged, quality units. Pritchard 
—a founder member of the 
Cooling Tower Institute . 
unconditionally guarantees that 
their towers will perform 
as specified, 


You're right again when you 
specify a Pritchard QUINTAIR* 
air-cooled heat exchanger for 
efficient cooling or con- 
densing of liquids, gases or 
vapors. Quality construction 
assures long, trouble-free 
service... skillful 

design makes any part 
requiring attention 

readily accessible for 

easy maintenance. 


*Registered Trade Name 


Industry's Partner for Progress 


uF. Pritchard co. 


ENGINEERS * CONSTRUCTORS 
MANUFACTURERS 


Dept. 322, 210 West 10th Street 
Kansas City 5, Mo. 


DISTRICT OFFICES: CHICAGO « HOUSTON 
NEW YORK ¢ eA « ST. Louis 


Representatives in Principal Cities 
from Coast to Coast 


How about 


FURNACE ROLLERS 
HEAT TREATING TRAYS 
FURNACE SHAFTS 
ANNEALING BELTS 
RETORTS 

TUBING 


Which are 
Heat Resistant 





Corrosion Resistant 





Abrasion Resistant 





When ready to order, how about checking with us here at 
DURALOY? For more than thirty years we have 
specialized in high-alloy castings. In fact, we were 

among the first to produce static castings and the first 

to produce centrifugal castings. We are old hands at 
producing castings alloyed to fit each specific requirement 
and to finish them to any extent desired. 


Melt, castings and finishing are carefully controlled and 
quality tested by our staff of metallurgists, chemists, 
X-ray and gamma-ray technicians. If you would like more 
preliminary information, send for Bulletin No. 3150-G, 


rut DURALU | COMPANY 


COOLING TOWERS © SPECIALIZED HEAT EXCHANGERS 
GAS ANDO AIR TREATING EQUIPMENT © CONSTRUCTION 
AND PROCESSING FACILITIES 





CuemicaL Encineerinc—October 1953 





Designed with only three 
moving parts and no external 


Requirements, Look to. . . 


Atkomatic 


ex 
ELECTRIC 


VALVES 








ADVERTISERS INDEX 


For more information about products of these advertisers, use Reader 
ollowing 


Acme 
Admiral 


Allis Co., Louis, 

Allmetal Screw Products Co., Inc 

Aluminum Co. of America. . . .62-63, 81, 150 
American Blower 46 


American Sterilizer Company . . 

American Tool & Machine Co 

American Wheelabrator & Equip. Co... . 
American Zinc Institute ............- 
Ampco Metal Inc. ........-. Bilhe sss 
I es ats ba nee 6 0ib 0000.0 53 451 
Ree Cie feb oi, 5 isys dinnty >> 33 
Anti-Corrosive Metal Products Co., Inc. 309 
Atkomatic Solenoid Electric Valves. .....L516 
Atlas Mineral Products Co............ 

Atlas Powder Company........ ; 


Baker & Company, Inc 

Baldwin Lima Hamilton Corp 

Banister Ce., 

Barco Mfg. Co 

Barnstead Still & Sterilizer Co 

Barrett Div. of Allied Chem & Dye Corp. 41 
404 


| Bell & Gossett Company 
| Bemis Bro. Bag 


Bersworth Chemical Company.......... 


| Bethlehem Foundry & Machine Co...... 
| Bethlehem Steel Co. 


| Bridgeport Brass Company 


The Bristol Company 


| Brookfield Engineering Laboratories, 


| Buffalo 


| Buell a Co. 
orge 
| Buffalo Pumps, Inc. 


Buflovak Equipt. Div. Blaw Knox 


Burt Co., F. L. 


| Cambridge Wire Cloth Co 
Carbide & Carbon Chemical Co., 


Div. Union Carbide & Carbon 


| Carborundum Company, The 
poe none Steel Company 


CO eee oe 464 


Cleaver-rocks Co. 2 i... 5 cdecgveecees 61 
Cleveland Mixer Co. .............+-+- 501 
Cleveland Worm & Gear Co 


Commercial Solvents Corp. 

Consolidated Engineering Corp. ........ 
Cooper Alloy Foundry Co 

Coppus Engineering Corp...... 
Corning Glass Works 

C-O Two Fire Equipment Co... . 

Crane Company .....°..-.-:--+:: 
Crane Packing Co. ............. 
Croll-Reynolds Co., Inc........-...--. 
Crouse-Hinds Co. ......-..---++++> 
Crucible Steel of America ... 


Darco Dept. Atlas Powder Co......... 
ere Valve & Mfg. Co........ 
Darnell Corporation, Ltd. ........ 
Davenport Machine & Foundry Co...... 
Day Co., J. H., The 

Day Co., The 

De ; 

DeLaval Steam Turbine Co........ 
Dietert Company Harry W.......... 
Dings Magnetic Separator Co. 

Dodge Manufacturing Corp. 

Dorr Ge. yeti ve 

Dow Chemical Co. .... 

Dow. Corning Corp. .... 

Dowell, Inc. .....-..... 

Doyle & Roth Mfg. Co., Inc. 

Draceo Corporation ...............-.. 
DuPont de Nemours & Co., E. I... 
Duraloy Company ‘ 
Durametalic Corp. ...... 

Duriron Co., Inc. : 


Eagle-Picher Co., The ... 
Electric Auto-Lite Co. ...... 
Electro-Dynamic Div. of General 
Dynamics Corp. ........--. 
EMOtt CO. 0:60 sin cevencees 
Enjay Company, Inc. ...... 
Ever-Tite Coupling Co., Inc. 


Fairbanks-Morse & Co. ..... 
Fanstee] Metallurgical Corp. . . 
Farrel Birmingham Co., Inc... . . 
Farris Flexible Valve Corp ees 
Fenwal Inc.'s. 056s ce iicc cess seeress 92 
Filtration Engineers, Inc. ........-+ «0 Bo 
Filtrol Corporation 479 
Fletcher Works, Inc. 
Flexitallic Gasket Co. ........-.-+++ 

BE COPD. so vivcceveccecsesans 82-83 
Flexrock Company 
Flood City Brass & Electric Co......... 
Pent COG. ois piso 6945 FESS 
Foote Bros. Gear & Machine Corp...... 
Foster Engineering Co. ........-.-++-> L474 
Foster 8 Serra rere 456 
Foxboro Co., The 273 
Fuller Brush Co., The 
Fuller Company The 
Fischer & Porter Company 


General Amer. Transp. Corp...14, 123, a 
28 


General Chemical Div. of Allied Chem. & 

Dye Corp. ......eeeeereeeeenecers 115 
General Controls Co. .......-000+++4+ 417 
General Electric Co. ......-+0++++e00 319 
General Scientific Equip. Co 501 
Gifford Wood Company 103 
Gindler Corp. .....2..-00052000- 2nd Cover 
Globe Steel Tubes Co 64 
Glycerine Producers Assoc. .......-+++- 414 
Golden Anderson Valve Specialty 
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Getham Inst. Co. Div. of Amer. 

Mach. & Metals, Inc. . Zerit 
Goulds-National Batteries, Wi ca 174-175 
Goulds Pumps Inc. . 2 nee 
Graver Water Conditioning ss. 3 
Greer Company, J. W. .............. a 


Grinnell Co., 


Hammond Bag & Paper . 
Hardinge Company, The .. 
Haynes Stellite = Campy 
i id 

Helico or ‘Div: 
Cable Co pes 
Hewitt- Robins, Inc. ae 
Heyl & ee Inc. . 


Amer. Chain & 
Me 


Hooker Electrochemical Co. ...... 
Hough Company, Frank . ee 
Hydrocarbon Research Inc. ...... - 





ADVERTISING STAFF 


Sales Manager B. E. Sawyer 
Business Manager A, J. Mangold 
Sales Representatives 


Ae J. M. sikiete Jr. 


Nlinois T RIN IRS vs cra B386 
sadepenieat ineering Co., Inc 


Infilco Inc. 


ngerso! 

International Engineering Inc. ...;...... 423 
International Nickel Co. .............. 104 
International Salt Company, Inc. ...... 181 


Jefferson 6g Company, Inc. 

Jeffrey Mfg. Co. 

jelliff Mfg. ERIC SKS te 
Jenkins Bros. TESS epic snbee 395 
Jerguson & Valve Corp. 

Johns- 


Kaiser Aluminum & Chem. Sales Inc... 447 
— Engineers Div. of Henry J. Kaiser 5 





. rag 
Kidde & 9m Walter 
Kieley & Mueller, Inc. ..............5 305 
Kinney Mfg. Co. 439 
Koppers Co., Inc. ............ 67, 260, 
Woven Oita ING: oc ko ieee cas 


i pany 
Lapp Insulator Company 
Lawrence Pumps, Inc. ............... gS 


Link Belt Co. . > ksi 39 Ree 

Liquidometer Corporation be kw han pane 6 

Littleford Bros, Inc. ..............00 R480 

Louisville Dryer Div. of Gen. Amer. 
Transp. —_ 


Co. 
Lumberton Chamber of Commerce. . 


Magna Mfg. Co., Inc... 

Manning, Maxwell & Moore, Inc....... 
Marley nee: Inc. 

Master Elec. Co. 


McDanel Refractory Porcelain Co 
McGraw-Hill Book Co. ...........-.45 491 
» me. . nee 
id Corp. . ‘a 
Merrick Scale Mfg. Co. 
, one: hiatal wiekas had 
etallizing ngineering niet Ban ‘ 
Metalweld Inc. 
Michigan Pipe Co. ...csccsicicsensis 348 
Michigan Wheel Co. 
Midwest Piping eee: Inc. 
Milton Roy Co. . 
Minneapolis-Honcywell "Regulator _ Com- 


pany Industrial Div. .........287, 436-437 | 


Mixing Equipment Co., Inc. 243 
Monarch Mfg. Works, Inc.. .L477 
Monsanto Chemical Co. 4243 
Mundet Cock Corp. ....6.60455.054e4 491 
A. B. Murray Co., Inc. .. .B322 
Murray Mfg. Co., D. J.........-. ++ 406 


Nash Engrg. Company 

National Airoil Burner Company L432 

National Aluminate Corp. ............ 332 

National Carbon Co. of Union Carbide & 
Carbon Corp. 299 

National Engineering Co. .......... 352-353 

National Filter Media Corp 

National Radiator Company 


National Research Corp. .............. 445 | 


Neumann & Welchman 

Neville Company, The 

New England Tank & Tower Co 

New York State Dept. of Commerce. . 

Newport News Shipbuilding & Dry Dock | 
Company 


PONTE IANS CO... oo 0 5d edb pe bees 389 


Niagara Filter Div., American Machine & 
ERG 0 oc 00 vc cbanntk Caewed eu 165 

Nicholson & Co., W. H 

Norton Company 


Nichols Engineering & Research Corp., .T324 | 


Nordstrom Valve Co., Div. of Rockwell 


OD, 0 ss a ea ee 50-51 | 
Cee Te GO. ong nk cas cheese ou 102 | 


Oilgear Co., The 261 
Oldbury Electro-Chem. Co, ........... 7342 
Omega Machine Company 101 


Oronite Chemical Co. .......006-00ee 131 | 


Panalarm Products, Inc. .............+- 
Pangborn Corp. 
Patterson Foundry & Machine Co 
Patterson-Kelly Company Inc. .......... 467 
Peerless Pump Div. Food Machr. & 

Chemical 
Penberthy Injector Company 
Pennsvivania Flexible Metallic Tubing Co. 
The Perkin-Elmer Co. 355 
Permutit Co., The 
Petro-Chem. Development Co., 
Pfaudler Company 
Pfizer & Co., Inc., Chas 
Philadelphia Gear V’orks, Inc 
Pittsburgh Coke & Chemical Co 
Pittsburgh Coming Cor 
Pittsburgh Lectrodryer 
Pneumatic —_ Soe Ltd. ek eRaeeb R486 
Potts Horace T 
Powell Valves . 
Powers Regulator Company 
Prater Pubeeriner Co... 5 coc ev ke vnies is 158 
Pritchard & Co., J. F. 
Process Equipment Division of Gen. 

Amer. Transp, Corp. 

(Continued on Page 518) 
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PROPELLERS 


for MIXING, STIRRING, 
AERATING, PUMPING, etc. 


Manufactured by an 
exclusive — 
coed Gl 

are pe’ 

to avoid whip and 
strain on shafts. And 
because of their 
superior functioning 
are now standard 
parts of the 
products of 

many leading 
equipment MODEL 
turers. INTERNATIONAL 


ENGINEERING 
DAYTON, OHIO 


for special Poa pra 
and replacement, as well as original equi; P 
ment, in a wide variety of metals and 
sizes to 60". Write for latest date 


MICHIGAN WHEEL Co, 


PS Edler er uhh 








INEXPENSIVE 
ALL-PURPOSE 
“SIMPLEX” FILLER 


@ Simple 
to Operate 
@ Quick to 


Dismantle 
& Clean 


@ No Skill Required 


on) 


Fills bottles, jars, cans, plastic squeeze 
bottles and tubes with soft soap, paste, 
medicine, wax, cosmetics, grease, 

paint and other liquid or soft substances, 


(Mail this coupon for datails) 
F. L. BURT CoO., 


571 7th St., San Francisco, Collf. 
Phone KLondike 2-2020 











MAKE PIPE CUTS 


A A LIKE THIS A 








YOU CAN speed pipe fabrication work and 
make all of beveled cut-offs with the 


types 
VERNON Pipe-Cutting PANTOGRAPH. This 
guided torch machine 


“PIPE-CUTTING” 
PANTOGRAPH 


VERNO 


Write for 
BULLETIN No. P-2 





peri aieeak, rumrs 
if Ps 


VERNON TOOL chat _Ot8. 


TIT 








FILTER TWILLS, CHAIN CLOTHS 
AND FLANNELS 
PLATE AND FRAME PRESSES, 


DISC FILTERS 
ROTARY FILTERS ALL KINDS 


SYNTHETIC FILTER FABRICS 


ACID AND ALKALI RESISTANT 


for CORROSIVE SOLUTIONS 
(Nylon alkali-resistant only) 


Blankets & press sacks made to order 


State width and type of equipment used 


WM. W. STANLEY CO. INC. 


401 Broadway New York 13, N. Y. 
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ADVERTISERS’ INDEX, cont. . . 


Quaker Oats Company 


Raybestos-Manhattan, Inc. 
ttan Rubber Div. ..........-+ 407 

Raymond Pulverizing Division, 

Combustion’ Engineering, Inc. ....... 282 
Reading-Pratt & Cady Valve Division of 

American Chain & Cable 132 
Read Standard Corp. ................ R465 
Red Jacket Company, Inc. .......... RB488 
Reichhold Chemicals, Inc. 119 
R-S Products Corp. ........ese0-seeee 446 
Reeves Pulley Company 403 
Reliance Chemicals : 
Reliance Electric & Eng. Co......... , 
Republic Flow Meters Co 
Republic Steel Co. .55 05.0000 ccec ess 27-151 
Revere Copper & Brass, Inc. .......... 365 

. of America 


Rockwell Mfg. Co. 

Nordstrom Valve Division : 
Rodney-Hunt Machine Co. ........... 
Roots-Connersville Blower Corp... 
Ryerson & Son, Inc. J. T. ............ 


Sandvik Steel Inc. 
Saran Lined Pipe Co. ............ 166, 
Schenck Maschinenfabrik 
Darmstadt GmbH, Carl 
Sauereisen Cements Co. 


| Schutte & Koerting Co. ......... 
| Schutz-O’Neill Co. . 


Shriver & Company, Mas cares. 2 1396 
Sier-Bath Gear & Pump Co. Inc 


— Mix-Mauller Div. of Nat. 


ive SueMND Rash ewes Cues Cop 352- te 
168 


sly Mig Co., W. W. 
| Solvay 


rocess Div., Allied Chem. 
Ss ing CENTRE TEESE TREES 


| Sparkler Mfg. Co 


Spencer Turbine Company The 


| Spray Engineering Co. ................ T322 


Sprout Waldron & Co. .............. 297 
Standard Oil Co., Indiana 

Stanley, Inc., W. W. ........5.... : 
Stein, Hall & Co. Inc. 

Stephens Adamson Mfg. Co. .......... 
Sterling Electric Motors 


| Stokes Machine Co., F. J 


Stone & Webster Engrg. Corp. ........ 
Struthers Wells Corp. ............... 
Sturtevant Mill Co. 

Sun Oil Co. 

Sun Shipbuilding & Dry Dock Company 426 
Superior Combustion Industries, Inc... .L432 
Surface Combustion Corp. ............ L498 
Swenson Evaporator Co. ............. 7 


Taber Pump Company . 4 
Tank Storage Terminals Div. of 

Gen. Amer. Transp. Corp 
Taylor Forge & Pipe Bork. ape Li 
Taylor Instrument Companies ........ 
Thayer Scale & Eng. Corp. .......... 
Thermo Electric Co, Inc. 


| Texas Gulf Sulphur Co., Inc. ........ 
| Titeflex, Inc. 
| Trane Company 


Tranter Mfg. Inc., Platecoil Division. . . 
Traylor Engrg. & Mfg. Co. 

Trent Tube Co. ons 
Tri-Clover Machine Co. ............. 
Tube Turns, Inc. 


Uehling Instrument Co. ............L 

Union Carbide & Carbon Corp. 
Carbide & Carbon Div. .... 

Union Special Machine Co. .. se 

U. S. Electrical Motors, Inc. .......... 

U. S. Gasket Com : 

U. S. Industrial Chemical Co. . 

U. S. Rubber Co. 

U. S. Stoneware Co. 

Vanton Pump & Equip. Corp. 

Vernon Tool Co. Ltd. 

Viking Pump Company 


Visking Corp. The 
Vogt Machine Co., Henry 


er Electric Cotp. soos. es 
Wall Colmonoy ay a 
Wallace & Tiernan Co., Inc. 
Walworth Company 
Warren Steam Pump Co. Inc. ........ 
Water Cooling Equipment Company... 
Waukesha Foundry Co. ...........+++: 
Welding Fittings Corp. .............. 
of Le, Sa eer te 
Western States Machine Company .... 
Westinghouse Electric Corp., 
Air Conditioning Div. ............. 59 
Westinghouse Electric Corp. ....... 336-337 
343, 391 
Weston Elec. Inst. Co. 
Whitlock Mfg. Co. 
Wiggins Gas Holder Div. of 
Gen. Amer. Transp. Corp. ......... 
Wigton-Abbott Corp. .............++ 
Wilfley & Sons, gh Rie Sy dink assy 
Williams & Co. C. K 
Williams Patent Crusher & Pulverizer 
Co. 
Wolverine Tube Div. of Calumet & 
LS PEPER SOE TE 
Wood Steel Co., Alan 
Worthington Corp. .............- 418, 431 
Wyandotte Chemicals Corp. } 


Yarnall-Waring Co. ......... 

York Otto H. Co. Inc. (as Albee 
Young Radiator’ Go. . 2.26... 5... s.0me R472 
Youngstown Welding & Engineering Co. 347 


PROFESSIONAL SERVICES ...... 514 


SEARCHLIGHT SECTION 
(Cees Advertising) 
H. E. Hilty, Mer. 
EMPLOYMENT 

Positions Vacant 5 
Selling Opportunities Offered...... 5 
Positions Wanted 5 
Selling Opportunities Wanted.. 
Employment Services 


SPECIAL SERVICES 
BUSINESS OPPORTUNITIES 
NEE Sighs Ki ig de'd'6 6 00 « 0.0 vka's 
PROPERTY 
pe ES a se rt a 
EQUIPMENT 
(Used or Surplus New) 


Equipment 
ADVERTISERS INDEX 
Aaron Equipment Co 
American Air ee Corp 
Anchor Pe elated 
Baker C 
Barcan Co., 
Boller & Equipment Co 
a veh = MINE CIDE 550s. Se eee t's 
alvage : 
Shoesical Sorvies Corp 
Consolidated Products Co., 
Cia De Productos Quimicos....... 
Dalton Supply Co 
¢ Personnel Inc 


Electric Equipment Co 
Equipment Clearing House Inc. 
First Machinery C 
Gelb & Son Inc., R 
Goslin- Birmingham Mfe, 
Heat & Power Co., 
Heineken Inc., W. P 
Jordon, W. Alec 
Kaplan Metals Co............... . 
Kehoe Machinery Corp 
Lawler Co. 
og ins a 
au" pment upply Co 
Loeb & 8 H 4 
Luria Steel "& Trading Corp., Erman- 
Howell Division 
eninery & Baulpment Corb. o aM 61 
achinery uipment Co., (Calif.) 
Marvin Co., Geo. R 
Meyer & Sons Inc., Wm 
Newman Tallow & "Soap gf nde Co. 
Olin Industries Inc 
O'Neill, A. J 
Perry Equipment Corp 
Stanhope Inc., Cc 
Stein Equipment Co 
Strickler & Assoc., ‘or C 


Inc 
Union Standard Equipment Co 
United States Plywood C 
Vulcan Detinning Co 
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domo Ongineering 
Lricalgy: Foresite 


e CHEMICALS 


e EQUIPMENT 


e SERVICES 








How Reader Service Works 


The Reader Service postcard inside the back cover 
makes it easy to get more information on any of the 
chemicals, equipment or services listed here. The 
card has ‘corresponding numbers for each of the 
key page numbers in this directory. Circle the num- 
bers of the items you want; fill out the return 


CHEMICALS 


Phosphoric 
Adhesives, coatings, sealess 
Adsorbents 
Alcohol 
ee | bulletin 87-B, .270 
Aldehydes ...... 
Alumina 


Furane resin cement 


Bentone 34 
Glycerine .... 


Greases, lubricating Hee 
Hydrocarbons, API standard 


Laminatin; ents 
Liners, polyethylene 
Lithium ....... 


Magnesium oxide ae 


Methanol . 


Ammonia, anhydrous ............ 350B 
Anion exchange materials, bulletin 
58 


Beryllium products 
Bicarbonate of soda 
Boron carbide 


Nitrogen solution 
Nonyl phenol 
Oils, lubricating 


CMNRS ics 
Paints ..... 
Tygon .... 
Pentaerythritol . 
Petrochemicals 


vO eer 


cor well ‘chemicals ............ 


Nickel, electro- deposited Sin Co 


address; mail the card to us. Answers will come 
direct to you from the companies. The letters, 
L, R, T, B, locate ads on the page: left, right, top, 
bottom. The letters a, b, cand A, B, C indicate first, 
second, third, etc., item in an ad or ona particular 


Sodium based 

Solvents ......5.... 

aoe vices ..70 
thetic chemicals, ie C-3-103. .360 

Therm 1 insulators 370E 

Urea-formaldehyde solution 

Vinyl acetate copolymer 

Water detectors 

Water repellents 

Zirconia, fused, stabilized 


EQUIPMENT 


Accumulators, steam 
Actuators, valve, bulletin 3000 


Orthodichlorobenzene 


Shrouded turbine 
Allo 


High meta substitution... 


o-Phenylphenol 
Phosphates 
Phthalic anhydrides 


Cation aah materials, bulletin Plastics 
58 332 Alloy with rubber 


Cellulose acetate-butyrate Polyamide resins 
Gellulose polymers 
Ysa Polybutenes 


Polymeric .. 


Popes enations hes Reccs 
lyvinyl acetate beads........... 348K 


ma inyl chloride 
abrications, rigid, 
Potash, caustic 


Pigments, ted iron oxide 


Molding compounds ........... 3481 


Attachments, li Cosas. 
Autoclaves ..... 

Back up rings, O-ring. . 

B 


370C 


Bag closin Gadines bulletin 200. .B396 
Batteries, industrial 
Bearings 


Se Bois ‘wetot 


bulletin 9-1. 


Preservatives, anti-fungal 


Primers, Tygon 


2 Pynolidone 8 & derivatives 
Quartenary ammonium salt 
Radioisotopes, low cost 


Resins 


Dicalcium — 
Drug formulae 
Electro-ch 


emicals 


olf ca’ R “heavy duty... 
Lap aeecty » She 12 
Blowers, ce:itrifugal 

Boilers 


Breakers, vacuum, ogg oe maptee 

Brine making process, 

Brushes, for conveyor emg 
Burners 46K, 346L 
Calcinators, multiple alt 

Car shakeou 
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Castings 
Centrifugals 
Automatic, electric drive 
Centrifuges 
Cc 
Cc 


Clad steel 
Clarifiers, white liquor 
Classifiers, air 
Closures, drum 
Clothing, protective neoprene latex... 
Coatings, protective 
Bulletin 7-2 
Coils 


Lead 


Collectors 
Cyclone 
Expansion tubular 
Combustion 


: 266E 
Combustion units, oil-gas tandem. .L.432 
Compressors 

Gas & air, bulletin SC-152 

hans epanedeian, bulletin 


336, 337b, 34 sore 
Bulletin GEA-5409 .. ee 


Temperature 
Control systems, automatic 
combustion 
Controllers 
Flowmeter 
Recorders 


Pneumatic, bulletin 6401... 436-437 
samnence a. bulletin 55-E. .52b 
ermocouple ‘ometer, 
bulletin 5S0.E , 
Conveying systems 
Conveyors 
TE 950 cea ntact 00s « » «ative 65 
Bucket elevators ise os oe 
WU ois i. es 248C 


_ Engineered 366-36 
Multi-tier = 


Couplings, bronze 
Coveralls, chemically resistant 
Crushers 


Cylinders, gas transport.......... 248 
Demineralizers 

Mixed bed, bulletin 126 

Water 
Detectors, smoke 
Differential pressure instruments. . . 
Discs, rupture 
CIO. havin» bois 3 eens iG L465a 
Drives 311a 

268a 


Power units 
Dryers 123a, 473b 
Rotary, steam-tube ...... 123b, T1320 
Spray 
Dryi 
Flash 
Cage mill, catalog 54-A...... 282b 
~~ mill, catalog 54-A....... 282a 
Roller mill, catalog 54-A 
Ducts 
Dust collectors 
Centrifugal 
Cloth flat bag 
Bulletin 909-A 
Cloth tube 
Bulletin 800 
Cyclone 
Electric precipitation 
Tubular 
Eductors, foam 
Ejectors 
Bulletin 512 
Steam jet 
Eliminators, mist 
Evactors, steam jet 
Evaporators 
Exchangers 


Film type, bulletin HE-7 
Extruded plastics 
Fabrics, synthetic filter 
Fabrication equipment, heavy 
Fabricators 
Process equipment 
Bulletin 2413 
Bulletin 490 
Stainless steel & aluminum 
Fans 
Axial 
Cooling towers 
Limit-load, bulletin F-100 
Fasteners, stainless steel 
Catalog 53 
Catalog 53D 


Bulk pressure 
Chemical, solution, dry materials. . 
Pan 9 


Screw 
Vibrating 
Vibrator 
Filling machines 
Vacuum powder 
Film badge service 
io Ree oe en 149a, 329 
Filter presses 
Retractable tank 
Rotary 
Filter aids, Celite 
Filter media, porous Kel-F ........ 244B 
Le Ee Ee ee L478 
Filtration equipment 11, 165 
Pee a .262C 
Fire extinguishers 
Bracket 
Wheeled, bulletin #W-44 
Fire extinguishing systems 
Fittings 
Butt welding 
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Conical end 
Corrosion resistant 


Recessed end 

Sanitary type, stainless steel 

Seamless welding 

Welding 265a, 383, 415-416a 

Welding-jacketed BR488a 
Flanges 


Flow metering 
Furnaces 
Coal, oil & gas fired 
Iso-flow 
‘Mannheim 
Gasholders 
ae ee eee 350N 
Spiral-wound 
eflon,jacketed 
Gauges 
Hydrostatic 
Level 
Liquid level 
Tank, liquid level 
Vacuum, pressure 
Generators 
Inert gas, bulletin 1-10 
Steam 
Fire-tube, catalog 522-F R432a 
Water-tube, catalog 522-W. .R432b 
Hard rubber, bulletin 96-A......-. ..249b 
Heat exchangers 
Batch & continuous.......-+-+- 4 


Stainless steel 
Heat transfer apparatus 
Heat transfer systems, molten salt. .. . 
Heaters 12 
Gas-fired, catalogs 1521 & 1525... 
Grid, unit, catalog BC-1049 
Units, horizontal & blower types. .255 
Heating systems, Dowtherm 456b 


366-367h 
366-3674 
44a 


Flexible metal 
Catalog 130 
Catalog 200 

Pinch-valve 


High pressure fittings 
area controllers ....-+-+ +++ 
Hydraulic er transmission 
Hygrometers, recording, catalog 400. .95d 
Idlers 366-367 
Belt conveyors .......-+++s5+5 248A 
Indicators 
Graphic panel 
Ribbon 
Temperature, folder ND46(4) 
Industrial trucks 
Information systems 
Instruments 
Analytical, bulletin CEC-1302-X4. .48b 
Volumetric load measuring, bulletin 
98232 
Insulation 
Pipe, cellular glass............ 72-73 
Pipe covering 491 
Ion exchangers 
Jet apparatus 
Joints 
Flexible ball, bulletin 215 
Swivel, ball-bearing 





Metering pumps 

Mills 
Flaking 
Grinding, bulletin 8121 
Hammer 


Agitators, catalog 530 
Air seal 


Paddle, circular 403 
Portable, electric & air driven, 
catalog B-75 
Side entering, catalog B-104 
gy entering 
on vag type catalog B-103...243d 


ine & paddle types, catal 
_B-102 7 43 


Control, catalog 1-D-413 
Explosion proof 
Internally-geared 

Double reduction 

Single reduction 

Single reduction & speed 

increaser 
Motor enclosures — 


403 
ida sakes bulletins 709, 713. . .408c 


Nickel & nickel alloys 


Spray, catalogs 6A & 6C 
Odor detectors 
Overload protectors, chain drive. . 
Packings 
Chemical service 
Panels, process control 
Pans, distributing, cast iron 
Pilot plant equipment & services. .T324d 
ipes 460b 
Aluminum 
Corrosion-resistant 
Glass 
Hard rubber, bulletin 96-A 
Industrial vent, non-metallic, data 
sheet DS-336 


Jacketed 
Saran-lined, steel 
Saran rubber-lined 
Stainless steel 
Wood-lined 


$22 


Pipes and fittings, jacketed 
Piping, fabricated 


Pens systems, non-corrosive 

t equipment, glassware 

Plaaic pipe . 

Prebr 

Precipitators, electrostatic 

Preheaters, air Ljungstrom 

Presses, filter 

Pressure pickup 

Process p ts builetin A-101 

Processing se ace 

Processing 

Propellers 

Psychrometer, recording, catalog 400. .95c 
i 4 


umps 

Bulletin S-147 
Acid, centrifugal 
Acid-proof, sump 


Bronze alloy 
Chemical 
Bulletin 982 
Rubber-lined, bulletin WQ-212. .335 
Chemical and acid, horizontal, 
bulletin 203-6 
Controlled volume, bulletin 351. . 
Fire fighting 2 
Fire protection, bulletins B-1500 
& B-152 
Heavy duty, center-line mount, 
bulletin B-1605 
Horizontal booster, bulletin 
B-1400 
Jacketed, bulletin 901C 
Jet, bulletin 512 
Liquid 
Non-corrosive 
Bulletin 725.3 
Portable ; 
Processing, vacuum, catalog 700... 
Rotary 3 
Gas ballast 
Sanitary 
Sanitary & industrial 
Self-priming, centrifugal 
Sigmamotor 
saeweee. vertically split, bulletin 
7277 143 
Vacuum 
Vanton 
Vertical turbine 


et 

Portable, bulletin 1500 
Raceways, corrosion resistant 
Reactors, solids contact 
Recorders, portable, catalog 400 
Recovery equipment 
Rectifiers, mercury 
Reducers, motor, MR-49 
Reducer inserts, plastic pipe 
Refractories 
Refrigerating machines, centrifugal. . 
Respirators 


Ore 
Roofing, asbestos corrugated 
Safety glasses 
Saw, concrete 
Scales 
Automatic filling 
Bulletin 600G 
Bulletin 400N 
Checkweight 
Bulletin 200R 


Bulletin 200S 
Springless dial 
Scr 


magnetic 

SE T20SB, C-5000-B 

Sheets, vanized 

Sheets plates, aluminum 

Shovels, tractor 

Sidings, asbestos corrugated 

Sifters, gyrator 

Size reduction, equipment & 
tems 


sys 

Spectrometers, mass. bulletin 
CEC-1302-X4 

von reducers, worm gear, catalog 


Sprockets and chains.............346M 
Stackers 366-367 
Steam cleaners 
Steel, stainless 
Steel, glass, bulletin 902-A10 
Stills, vacuum 
Sulfonators 
Surfacing material, corrosion proof ,.TL488 
Switches 

Float, bulletin 1200 

Fuel flow, bulletin 1400 

iquid level, bulletin 1100 

Switchgears 

Booklet B-5306 

With transfer bus 
Switching systems, evaporator 
Tanks 

Aluminum 

Plastic transport 


Volatile liquid & gases storage. . 
Tank cars 

Aluminum 
Tantalum 


Telemeter circuits 
Thermocouple tubes 
Thermometers 
All metal, multiple helix 
Industrial 
Towers 
Cooling 
Mechanical equipment 
Fractionating 
Tractors 
Transmissions, fluid power 
Transmission instrument 
pneumatic 
Transmitters 
Fuel flow, bulletin 1300 
Pneumatic, booklet 1004 
Traps 
Magnetic, sanitary 
Steam 
Bulletin 853 
Impulse 
Trippers 
Trucks, fork 
Tubes 
Condenser 
Condenser & heat exchanger, ger 
& copper alloy 
Copper 
Heat exchanger 
Aluminum 


systems, 
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458-459e 
395b 


Bulletin 135 
Vacuum equipment 
Valves 


Weighing machines, automatic 
Welding flux, aluminum 
Wheels 


Welded steel 
Automatic control 
Automatic shutoff 


SERVICES 


Bulk liquid transportation, tank car. .285 
Custom roasting 
Engineering & construction. . 
ty Plants, fertilizer 
Safety-relief, technical manual 51B.56 
oe , Process plants & equipment 
le, liquid flow Engineering service 
Te -diaphragm Equipment cleaning, chemicals 
Valves and fittings Plant location R471, BL485 


Use This Handy Postcard to Help You in Keeping Up-to-Date 
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Flashback . . . glee 


Bulk packing 
To make sure that you don’t miss any news that could help you with 
your job, Chemical Engineering is doing a double take for you. The 
listings on this and the following page is a repeat of the editorial 
listings only on chemicals, equipment and services featured last 
month in the New Equipment, New Products and New Technical 
Literature departments. Use the postcard below for more information 
on any item in this list. 


Centrifuges, air cleaning 
Channels, structural 
Charts, air conditioning 
Cleaners, jet 
Clutches, torque limiting 
Compressors, air 
Polyalcohol Gas engine driven 
Polishing agents Controls, liquid level 
Resins Controllers 
Epoxy Slurry 
Melamine Temperature 
Resorcinol Cranes, stacker fork lift 
Chlorine liberating compound Rubber activators Dehumidification 
Coatings, resin-base Soil conditioner Demineralizers, water 
Diethyl ethoxy-methylene malonate. 366P Stabilizing agents Dispensers, chlorine 
368C Teflon Ejectors, pneumatic 
Thermoplastic, extruded Engines 
Tire cord, rayon, high strength... . Compress_rs 
Water repellents Roadable switch 


EQUIPMENT 
Furfuryl alcohol Absorbers 
Glycerine substitutes, trimethylol Hydrogen, chloride 
Alarms, gas 
Bin gates and valves 


Two Postcards—To help you in keeping up-to-date 


Chemicals, Equipment, Services, Reprints. Directions on the other side. 
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Switches, explosion-proof limit. ..252A 

Liquid gravity Systems, electronic process control.252C Respirators 

Small plant gravimetric Isolators, vibration Rolls, conveyor belt idler 
Filter aids Kits, condenser tube reconditioning.248B Screens & feeders 
Fittings Liquid processing equipment Separators 

Flexible plastic pipe Lubricators, force feed Chromatographic ............. 256C 

Lubrication Materials handling Entrainment 

Manhole Measurement, oxygen Shovels, tracter mounted 
Fixtures, lighting Measuring equipment Softeners, water 
Furnaces, vacuum Mixers, mullers Switches, limit 
Generators, nitrogen Operators, plug-valve Thermometers, psychrometric 
Grates, magnetic Panels, precast concrete wall Towers, fume washing 
Grinders and mixers Pipes Transporters, liquid oxygen 
Hangers, pipe Clay downspout Turbines, gas 
Heat transfer Nickel lined Unloaders, box 
Heaters Rigid plastic 

Deaerating Plants, blending and packing 

Pneumatic handling 


Pumps Polyethylene 
Centrifugal Swing check 
Hose and couplings Controlled volume Vaporizers, chlorine 


Idlers, belt training SERVICES 


Instruments 
Analyzers Aersol packing 
Particle size Flocculation 
Pilot plant infrared Flotation, froth 
Controllers, temperature Lubrication 
Monitors, air flow Purifiers, hydrogen Maintenance 
Production refractometer Rectihiem ...ccccccccccccccccves 364N Process problems 
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More Help for You.. . 


It’s fast. It’s easy. Chemical Engineering's 
Reader Service will bring you reprints too. You can 
use the postcard to om up-to-date data on processes, 
equipment, techno 


Now Ready . 
Chemical Engineering's Reprint 36 


Strain Gages—Formerly research tools; now they 
have added an impressive list of plant-scale uses 
in measuring pressure, flow, weight, level, torque 
and power. How they work and how to use them in 
the chemical and chemical process industries .(50¢) 


Every Month 


This list will help to keep you posted as to what's 
available for your files. The postcard makes it con- 
venient to order. 


1—Chemical Engineering's Flowsheets—150 fiowsheets of 
industrial processes. ($2). 
Data & Methods for Cost Estimation. 1—38 articles, 128 
pages . . . equipment, plonts, operations. ($1.75). 
Deta & Methods for Cost Estimation. 
published since April 1952. ($1). 
Fire Prevention——Developments and trends. (50¢). 
Materials of Construction—14th biennial report . 
with directory of materials and manufacturers. 
Organic Unit Processes—Recent advances. (50¢). 
Gless—How and why it’s used in process plants .(50¢). 
Sublimation—Equipment techniques, theory. (50¢). 


i—48 pages, 


($1). 


PLEASE PRINT: 


Naeme 

















re tae and Cee a 

equipment, t iques. (50¢). 

Pient Defense — Control disaster by enemy attack, 
espionage. (50¢). 

Pumps—Classification and characteristics . . . chemical 
pumps ... how to select. (50¢). 

Reprint 22a & 22b ($1). 

Process instrumentation——48-p. report 
selection, push-button plants. (75¢). 
Process Iinstrumentation—16-p. chart Guide to Process 

Instrumentation Elements. 350 instruments. (35¢). 

Size Reduction — Selection of crushing, grinding and 
pulverizing equipment. (50¢). 

Adsorption — What it can do, its mechanism, latest 
design plactice, expectations for the future. (50¢). 
Solids Feeders — How to lick feeding difficulties with 
solids and semi-solids. (50¢). 
Materials of 

and use protective coatings. ($1). 
Plants and Processes—A 32-p. tabulation of plant projects 
and technology advances in 1952. (75¢). 

The Year for Decisions—Guidance for chemical manage- 
ment facing critical decisions in the year ahead. (75¢). 
Fluidized Solids—Timely survey of fluidization know-how 
and application. (50¢). 

Heat Tech comprehensive ive report on production, 
containment, transport and transfer of heat. ($1). 
Industrial Plastics—How and where to use plastics as 
materials of construction. (50¢). 

Strain low and where to use these new instru- 
ments for measuring and controlling process — 

?¢). 


. economics 


to evaluate, select, test 


Order Now, Pay Later: 


The directions on the other side of the postcard 
make ordering simple. 
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Don’t put up with make-shift assemblies when it is so easy to get the = iF 
RIGHT horsepower, the RIGHT shaft speed, the RIGHT construction ‘ aay 


features, the RIGHT mounting .. . all combined into one compact 
power package. 

Master Motors are available in thousands on: thousands of types 
and ratings (up to 400 HP) giving you a selection you can get nowhere 
else. This permits you to choose a power drive for each job that’s just 
fet 4:2 0 power drive that will add greatly to the compactness, 
appearance, safety, and economy of each of your motor applications. 

See how the designer of this tobacco ae 
processing machine has used two dif- you can always be right 
ferent Master units that are just right ; 
for his purpose . . . one, a motor with a variable speed unit and a 
right angle worm gear, the other a motor with a variable speed unit 
and a parallel shaft gear reduction unit. 

Select the RIGHT power drive from Master's broad line and you 
can increase the saleability of your motor-driven products . . . improve 
the economy and productivity of your plant equipment. That's the’ 
horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY °¢ DAYTON, OHIO 
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‘corrosion resistance of glass 
the working strength of steel 


Many polymers, especially in the 
field of synthetic rubbers, vinyl 
and styrene plastics, adhere 
strongly to metal surfaces —even 
when these surfaces are highly 
polished. 


Polymers and other sticky chemi- 
cals will not adhere to the smooth 
surface of Pfaudler GLASSED 
STEEL. 


This means that you can maintain 
efficient heat transfer and still 
keep shutdowns for cleaning to a 
minimum by processing your 
sticky productsin Pfaudler glassed 
steel equipment. 

Combined with steel in high-tem- 
perature furnaces, the glass is com- 


THE PFAUDLER CO. 


pletely reinforced by the strength 
of the steel. This unique combina- 
tion of corrosion resistance and 
strength—plus the low cost of 
materials and fabrication——make 
glassed steel the most durable and 
economical material of construc- 
tion for chemical processing. 


More Flexible 


You can often use one Pfaudler 
reactor to do the work that for- 
merly required two or more 
vessels. 

This is because Pfaudler glassed 
steel is resistant to all acids (ex- 
cept hydrofluoric) and alkaline 
solutions up to pH 12 and 212°F. 
This cuts equipment costs and 


eliminates the time required for 
changing vessels. 

In addition to standard and cus- 
tom-built glassed steel reactors 
with capacities up to 8,300 gal- 
lons, Pfaudler offers a complete 
line of glassed steel columns, heat 
exchangers, pumps, valves, fit- 
tings, condensers and other ac- 
cessories. And Pfaudler has de- 
veloped equipment and formulae 
to efficiently handle practically 
any agitation problem. 

Pfaudler factories are located 
in Rochester, N. Y.; Elyria, 
Ohio; Leven, Fife, Scotland; and 
Schwetzingen, Baden, Germany. 
Sales offices in all principal cities. 

Write for Bulletin 902-A10. 


ROCHESTER 3, N. Y. 





